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Experimental 

Crystal data 

M, = 1249.40 
Monoclinic, P2i 
a = 14.1361 (7) A 
b = 32.2264 (17) A 
c = 28.9417 (16) A 
= 90.572 (1)° 

Data collection 

Bruker Kappa DUO APEXII 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2006) 
r^„ = 0.965, r„„ = 0.975 

Refinement 

R[F^ > 2a{F^)] = 0.056 
wR(F^) = 0.162 
5 = 1.02 

33391 reflections 
3345 parameters 



V= 13183.9 (12) A" 
Z = 8 

Mo Ka radiation 
/X = 0.09 mm"' 
r = 173 K 

0.41 X 0.33 X 0.29 mm 



126671 measured reflections 
33391 independent reflections 
23289 reflections with / > 2cr(/) 
Ri„, = 0.072 



1 restraint 

H-atom parameters constrained 
Ap„^ = 0.44 e A-' 
Apmin = -0.33 e A"' 



The title compound, CygHgoOig, is a macrocyclic structure. 
This novel resorcin[4]arene derivative has (methoxycarbon- 
yl)methoxy 'head' groups on the upper rim. The compound 
has a 'boat' geometry and there are a range of C— H- ■ O 
contacts in the crystal structure. 

Related literature 

For applications of resorcin[4]arenes, see: Ajami et at. (2011); 
Sun et al. (2010); Arnott et al. (2006); Sokohess et at. (2002). 
For structural information, see: Wiegmann & Mattay (2011); 
Pansuriya et al. (2011). For details of C— H- ■ -tt interactions, 
see: Nishio (2004). For the synthesis of tetramethoxy resorci- 
n[4]arenes: Mclldowie et al. (2000). 



Table 1 

Hydrogen-bond geometry (A, °). 




D-U-A 




D-U 


H - .4 


D-A 


D-U-A 


C14B-H14B-- 


■OlfsA' 


1.00 


2.59 


3.440 (4) 


142 


C30B-H30C- ■ 


■OllA' 


0.99 


2.49 


3.464 (6) 


169 


C30C-H30F- ■ 


■08Z)" 


0.99 


2.55 


3.259 (4) 


128 


C30Z)-H30G- 


■ osc" 


' 0.99 


2.56 


3.270 (5) 


129 


C44/1-H44B- 
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0.98 


2.54 


3.292 (5) 


133 


C56C-H56//- 


■ 075' 


0.98 


2.55 


3.375 (9) 


141 


C56D-H56/f- 


■ 015^ 


0.98 


2.37 


3.251 (8) 


149 


C62C-H62C- ■ 


■07C" 


' 0.95 


2.46 


3.313 (6) 


149 


C62D-H62D- 


■ ■07D' 


'' 0.95 


2.59 


3.421 (7) 


146 


C63/1-H63A- 


■ OSS"' 


" 0.95 


2.37 


3.267 (7) 


156 


Symmetry codes: (i) x, y 


+ l,z;(ii) ~x + 


l,y-l -zH 


-2: (iii) -.v + l, y + 


l,-z + 2; (iv) 


-x-|-2,y-i,- 


z + l\ 


(v) -x-l-2,,v- 


- J. -z + 2; 


(vi) -x + 2, y + i, 


-z + 2; (vii) 



X -f 1, y, z; (viii) x — 1, y — 1, z. 

Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
pubhcation: SHELXL97. 

The authors wish to thank Dr Hong Su from the Chemistry 
Department of the University of Cape Town for her assistance 
with the data collection and refinement and the DST - 
National Research Foundation Centre of Excellence in 
Catalysis, c*change for financial support. PBP is thankful to 
the University of KwaZulu-Natal for a postdoctoral fellow- 
ship. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5129). 
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6,12,18,24-Tetramethoxy-4,10,16,22-tetrakis[(methoxycarbonyl)methoxy]-2,8,14,20-tetrakis(2- 
phenylethyl)resorciii[4]arene 

P, B, Pansuriya, H, B. Friedrich and G. E, M, Maguire 
Comment 

Resorcin[4]arene derivatives with different physicochemical properties have received extensive research interest (Ajami et 
al, 2011; Sun et al, 2010; Amott et al, 2006; Sokoliess et ah, 2002). One such family of relevant molecules that has been 
reported on is the semi-flexible tetramethoxy resorcin[4]arenes (Wiegmann & Mattay 2011). Here we report the crystal 
structure of a novel tetramethoxy resorcin[4]arene derivative containing (methoxycarbonyl)methoxy "head" groups on the 
upper rim. 

The title compound is racemic and has an race (boat) configuration (Fig. 1). This differs from our previuosly reported 
octamethoxy resorcin[4]arene structure which had a chair {rctt) configuration (Pansuriya et al, 201 1). Several non-classical 
inter- and intramolecular weak hydrogen bonds are present in the structure. C — H - ti contacts (Nishio, 2004) involving 
methoxy, ester groups and neighbouring aromatic rings with H - ti distances (centroid of the aromatic ring) ranging from 
2.62 to 2.96A are present. Interlocking of (methoxycarbonyl)methoxy head groups on the upper rim and interdigitation of 
the "feet" in lower rim create infinite colums these interactions in [100] plane (Fig. 2). 

Experimental 

In dry degased acetonitrile (100 ml) tetramethoxy resorcin[4]arene (0.58 g, 0.6 mmol) and anhydrous potassium carbonate 
(0.785 g, 5.7 mmol) were added. The reaction was stirred at 70 °C for ten minutes and then methyl acetyl bromide (425 (xl, 
4.6 mmol) was added dropwise. The reaction solution was allowed to reflux for 24 h and then cooled to room temperature. 
The solvent was reduced under vacuum and the resulting residue extracted with DCM (100 ml). The DCM was washed with 
lAf HCl (50 ml), water (50 ml) and then brine (50 ml). The organic layer was separated and dried over anhydrous magnesium 
sulfate. The solvent was reduced to complete dryness to afford the product as a white solid (Yield: 0.60 g, 80%), M.p. 387 K. 

Crystal suitable for X-ray diffraction analysis were grown at room temperature from a solution of DCM:methanol (2:1). 
Refinement 

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were placed at calculated positions with attach 
distances ranging from 0.95A to l.OOA and refined as riding on their parent atoms with Ui^q (H) = 1.2 or 1.5 U^q (C). 
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Figures 



Fig. 1. The molecular structure of the title compound with atomic numbering; the H atoms 
have been omitted for clarity. 



km 



I. Jr.. •■>-.■'>* 



Fig. 2. The packing of the title compound in [100] plane. All hydrogen atoms have been omit- 
ted for clarity. 



6,1 2,1 8,24-Tetramethoxy-4,1 0,1 6,22-tetrakis[(methoxycarbonyl)methoxy]- 2,8,1 4,20-tetral<is(2- 
phenylethyl)resorcin[4]arene 



Crystal data 

M,-= 1249.40 
Monoclinic, P2i 
Hall symbol: P 2yb 
a= 14.1361 (7) A 
6 = 32.2264(17) A 
c = 28.9417 (16) A 
P = 90.572 (1)° 
F= 13183.9 (12) A^ 
Z=8 

f'(000) = 5312 



PHTMTMES 

Dx= 1.259 Mgm"^ 

Melting point: 387 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 126694 reflections 

e= 1.6-28.3° 

H = 0.09 mm"^ 
T= 173 K 
Block, colourless 
0.41 X 0.33 x 0.29 mm 



Data collection 



Bruker Kappa DUO APEXII 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

0.5° cp scans and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2006) 
rn,i„ = 0.965, rn,ax = 0.975 
126671 measured reflections 



33391 independent reflections 

23289 reflections with / > 2a(I) 
i?int = 0.072 

6max = 28.3°, 9,„in = 1 .6° 

/! = -18-^18 

k = -42^42 
/ = -38^38 
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Refinement 

Refinement on 
Least-squares matrix: full 

R[F^ > 2a{F^)] = 0.056 

wR(F^) = 0.162 

5=1.02 

33391 reflections 
3345 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 



H-atom parameters constrained 



w = i/[0Vo^) + (omupf - 

where P = (Fo^ + 2FcV3 
(A/aW = 0.001 

Apmax = 0.44eA"^ 

Apmin = -0.33eA"^ 



0.241P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > c{F^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 
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TI- *ITI 
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0.5977 (2) 
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04A 


0.9771 (2) 


0.17877(12) 
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0.0676 (10) 


05A 


0.90039 (17) 
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0.52995 (8) 


0.0353 (6) 


06A 


0.91179(17) 


0.19634 (8) 


0.36350 (8) 


0.0311 (5) 
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0.9798 (2) 


0.13462 (11) 
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0.0570 (8) 
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0.29379 (9) 


0.0448 (7) 
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0.6351 (3) 
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0.0291 (8) 
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Atomic displacement parameters (A^) 









^33 


^12 


^13 


jj23 


OlA 


0.0616(19) 


0.0339(15) 


0.0263 (12) 


-0.0052 (13) 


0.0100(12) 


0.0060(11) 


02A 


0.0409 (15) 


0.0331 (14) 


0.0295 (12) 


-0.0001 (11) 


-0.0042 (11) 


-0.0062 (11) 


03A 


0.065 (2) 


0.097 (3) 


0.060 (2) 


0.000 (2) 


-0.0179 (18) 


0.033 (2) 


04A 


0.046 (2) 


0.067 (2) 


0.089 (3) 


-0.0014(17) 


-0.0245 (18) 


0.008 (2) 


05A 


0.0232 (13) 


0.0501 (17) 


0.0326 (12) 


0.0078 (12) 


-0.0048 (10) 


0.0064(11) 


06A 


0.0315 (13) 


0.0301 (13) 


0.0320 (12) 


0.0043 (10) 


0.0110 (10) 


0.0004 (10) 


07A 


0.070 (2) 


0.053 (2) 


0.0483 (17) 


-0.0019 (17) 


0.0149(15) 


-0.0148 (15) 


08A 


0.0508 (17) 


0.0421 (17) 


0.0420(15) 


-0.0003 (14) 


0.0229 (13) 


-0.0021 (12) 


09A 


0.0522 (17) 


0.0398 (15) 


0.0232 (12) 


-0.0069 (13) 


0.0107(11) 


0.0041 (11) 


OlOA 


0.0555 (18) 


0.0407 (16) 


0.0272 (12) 


-0.0047 (13) 


0.0108(11) 


-0.0080(11) 


OllA 


0.066 (3) 


0.110(4) 


0.105(3) 


0.031 (2) 


0.014(2) 


0.053 (3) 
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-0.0041 (17) 
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0.076 (4) 


0.057 (3) 


0.049 (3) 


0.004 (3) 


0.031 (2) 


0.006 (2) 



sup-1 8 



supplementary materials 



1^4 3 A 




u.uzy / (lyj 


A AT/iA ^^ z\ 
U.UZ4U {IJ) 


U.UUo3 (,1 jj 


A AA 11 /'A 1\ 

—U.UUll (13j 


A AAA7 ^^ 1\ 

U.UUU / (13j 


L/I-OA 


A ACT 

U.UjJ \p ) 


A A/^ 1 

U.Uol {j) 


U.Uz /3 {lo) 


A AO/I /">\ 

U.UZo yZ) 


A AA 11 / 1 7\ 
U.UUI 1 {i- /) 


A AAT/I /l 0\ 

U.UU30 (loj 




U.U4y (z J 


A A^^ 

U.Uj J (3 J 


A ATI /I 1 "7^ 

U.Uz34 yl /) 


A A 1 n /">\ 

u.uiy (ZJ 


A AA/I/1 / 1 

U.UUo4 (loj 


A Al 1 1 / 1 7^ 

U.Ul 11 yi /) 


L>+(5A 


A ACI {X\ 


A AAT 

U.UO / v3J 


U.UZoO y^y) 


—A AA1 

U.UUi yZ) 


A AAOA /"I Q"\ 
U.UUyO y^o) 


A Al 41 /"I Q"\ 

U.U141 yiy) 


/^/l O A 


A A/IA /"3\ 


A Am i'A\ 

u.uy / (4J 


A AT^ /"O^ 

U.U3j yZ) 


A AA/I /"3\ 

U.UUo (3 ) 


A A 1 1 ^ / 1 0\ 

U.Ul 1 J (loj 


A A 1 n /">\ 
U.Uiy yZ) 


l^DUA 


A ACT /"3'V 


A AO 

U.UoZ (^4j 


A AAA 

U.UOU yj ) 


A A')7 /"l^ 

U.UZ 1 yj) 


A AA7 

U.UU 1 yZ) 


A AA/1 f'X\ 
U.UU4 yj) 


L-JlA 


A AAQ 


U.UjO (^3J 


A AT^ 

U.U/J (^3 J 


A A01 

U.UZ3 yj) 


A AA7 /"2"\ 

U.UU / (,3 J 


A AAA /"2"\ 
U.UUU yj) 


r^^o A 


A AJ^/I 

U.U44 \p ) 


A A/^A 

U.UOU (3 J 


A A^T /"l^ 

U.Uj / (,3J 


A A1 0 

U.UlZ i^Z) 


A AAO 

U.UUZ yZ) 


A AA1 /O^ 
U.UUI yZ) 


A 


U.Uo / (4 J 


U.Uo3 (3J 


A ATJ/^ ('^ Q\ 
U.UZ3d {i-o) 


— U.UZo (3 ) 


A Al 1 

U.Ull yZ) 


A AA/17 /I OA 

U.UU4 / (lyj 


A 

1^J4A 


U.U40 (^z J 


A A/1 ^ 
U.U4j (^Zj 


A AT 19 /I 

U.U3 IZ yi-o) 


A AATA /I 

U.UU30 (lyj 


A AA/1 0 / 1 


A AA7Q ^^ A^ 

U.UU /y vioj 


JA 


A ACT /l^ 


A AIT /''J^ 

U.U3 / 


A A4Q /''J^ 

U.U4iS yZ ) 


A A1 1 

U.U13 yZ) 


A Al Q 

U.Ulo yZ ) 


A f\f\AA /"I Q"\ 

U.UU44 (^lyj 


/"^^z;: A 

CjoA 


U.UjO (3 j 


A Am ^A\ 

U.Uyz (4j 


A ATA /■/1\ 

U.U /y (4j 


A A 1 A 

U.UlU (3 ) 


A AT> 

U.Uzz (3 j 


A Al 1 ^1\ 
U.Ul 1 (,3j 


L-J /A 


c\ c\iAi ( \ n\ 
U.U343 (IVj 


A A1 0 /">\ 

U.U35 {Z) 


A AT/IO 1 ^ \ 

u.uz4y {ij) 


A AA 1 /I / 1 

— U.UUlo (loj 


A AA"> 1 / 1 1\ 

U.UUzl (13j 


A A ATI / 1 /I \ 

— U.UUZ3 (14j 


A 


A A/1 a /">\ 
U.U43 (Z J 


A A^7 

U.Uj / yj) 


yj.yjZoZ yi- / ) 


A AAT 

U.UU3 yZ) 


A AA1 A /I 

U.UUlO (1 Jj 


A AA/1 /I / 1 7^ 

U.UU44 (1 / J 


r^^Q A 


A AIQ 


A A^l /"O^ 
U.Uj i- \Z) 


U.UZ40 (,10j 


—A AAQ7 /"I Q"\ 
U.UUo / (,loJ 


—A AA'2/1 /"I /1"\ 

U.UU34 yi-^) 


—A AA^O /"I A"\ 
U.UUjZ (^lOj 


r^^^r\ A 
CoUA 


A A/1 1 /">\ 

U.U41 (ZJ 


A A/i 1 

U.Uol {j) 


A A /IT 

U.U4Z (Z j 


A Al 1 /">\ 

— U.Ul 1 (zj 


A AA/I7 /l 7\ 

—U.UUo / (1 /J 


A AAA /'0\ 

u.uuy (zj 


r^/; 1 A 


A A/1 A i"J\ 


A AO/1 /■/lA 

U.Uo4 (4j 


A A^O /1\ 

U.Ujy yj ) 


A AA7 

U.UU / yj) 


A A 1 1 /">\ 

—U.Ull (Zj 


A AA7 

U.UU / v3J 


i^AO A 


A A/IT 


A 1 A1 


A A/I /I /"2^ 

U.U44 (3 ) 


A A1 "2 

— U.U13 yj ) 


A A A /I 

—U.UUo (Z J 


A AA1 

U.UUI (3J 


r'AI A 


A AAQ 


u.uyz (j) 


U.U40 yj ) 


—A A/IQ 

U.U4o yj ) 


A AA'2 

U.UU3 yZ) 


—A AA7 /"2"\ 

U.UU / (,3J 


r^^^/i A 

L-04A 


A A/i'l 

U.U03 ) 


A A/1 C 


A A/1 ^ (^1^ 
U.U4 J [Z ) 


A A1 /I f'O'^ 
U.Ui4 [Z ) 


A AA^ d\ 
U.UU J [Z ) 


A AA/1 7 f'1 Q"\ 

U.UU4Z lyj 


CODA 


A A/IA /")\ 


A A/1 1 
U.U43 yZ) 


A A^T 
U.Uj3 (^Zj 


A AAAQ /I 

u.uuoy vioj 


A AT)S /I 

u.uzzo ^lyj 


A AA^Q ^^ 

u.uujy vioj 


r^AA A 

L-OOA 


A An /O'V 


A ATI 
U.U/3 (^3J 


A A41 /"O^ 
U.U4i (^ZJ 


—A A1 ^ /"O^ 
U.Ulj (^ZJ 


—A AA^A /"I 7"\ 

U.UUjU (,1 /j 


A Al A /"O^ 

U.UlU (^ZJ 


Co /A 


A A/lO /l^ 


A A^T /"l^ 

U.Uj / (,3J 


A A/I^ /"T^ 

U.U4j (zj 


A Aio 
— U.Ulz {Z) 


A Alio /'lO'X 

— u.uiiz (lyj 


A AAO 

U.uuy yZ) 


Co 5 A 


A 1 AA CA\ 

U.IUU (4j 


U.Ujo (3 j 


A A/1 0 /OA 
U.U4Z (ZJ 


A Al 1 

— U.Ul 1 v^J 


A AAQ 

—U.UUo (3 ) 


A AAA /OA 

U.UUU (Zj 


coy A 


A ATQl Q\ 


A A^QA 

U.UZyU yi-o) 


U.U3U0 yi- / ) 


A AA1 1 /I 

U.UUll vljj 


A AA/IO /I T^ 

U.UU4Z ( 1 3 j 


A AA IS / 1 /I A 
U.UU lo (14j 


c^nc\ A 
C/UA 




U.U3Z {^Z) 


A A4 11 /" 1 0"\ 

U.U41 1 yly) 


A AAAO /"I 


A f\f\AO /"I 
U.UU4Z (^1 Jj 


—A AA1 1 /I 

U.UUI 1 (^1 jj 


f^n 1 A 
C / 1 A 


A ATT /">\ 

U.U33 (Z ) 


A A1 0 

U.U3o {Z) 


U.U3oZ {ly) 


A AAA/1 /■ 1 7\ 

— U.UUU4 ( 1 / j 


A AAA/I /l 

U.UUUo ( 1 jj 


A AA70 / 1 /I\ 

—U.UU /z (loj 


C/ZA 


f\ r\A z /">\ 
U.U4j {Z ) 


A A^ 1 f'2\ 

U.UjI {j) 


A A/1 f'~>\ 

U.U4o {Z ) 


A AA/I /'>\ 

U.UUo yZ) 


A AA/1 ^ / 1 0\ 

U.UU4j (loj 


A AAAA /l n\ 

U.UUUU {ly) 




A A/1 T /'Q^ 

U.U4 / (3 J 


A A/^/1 

U.Uo4 (3 J 


U.Uj3 (3 J 


A Al A /">\ 

U.UlU yZ) 


A Al /I /">\ 

—U.U 14 (Z J 


A AA/1 /0\ 

— U.UU4 yZ) 




U.U30 (ZJ 


A AT^ /"J^^ 

U.U/4 (^4J 


A A7A 

U.U /O yj ) 


A Al Q 

U.Ulo yZ) 


—A Al 0 

U.UlZ yZ) 


—A AO^ /"2"\ 
U.UZ J {^J ) 


C/ jA 


A Al ^ /">\ 

U.U3 J (z J 


A AOn /'/1\ 

u.uyy (4j 


A A^^ 

U.Uj J {j ) 


A AA/I 

U.UUo {j ) 


A AA1 /">\ 

U.UU3 (Z ) 


A A 1 n /i\ 

— u.uiy (3 J 


C/OA 


U.U30 (zj 


A ATT 

U.U/ / (3j 


A A/IA f'~>\ 

U.U4U {Z ) 


A AAA /'>\ 

U.UUU yZ) 


A AAO^ / 1 7\ 
U.UUZJ (1 / j 


A AAO /0\ 

—U.UUZ (Z j 


Uio 


A A^'TQ /"I Q^ 


A f\1 A Z 1 ^ \ 

U.U34J (1 jj 


A AOT> / 1 "OA 

KJ.KJZZZ yiZ) 


A AAQ 1 /"I "2^ 

U.UUol (,13J 


AAlll /11\ 

U.Ul 1 1 (1 ij 


A AA01 / 1 A\ 

—\).y)\}ZJ> yly) ) 




A ACCQ /I Q\ 


A AIQQ /"I 

U.U3oo yij ) 


A A'^QA /"I 

U.UZoO 


A AAQ 1 /"I "2^ 

U.UUol yij ) 


A AAAO /" 1 1 ^ 


A Al 0 1 /I 1 ^ 

U.UIZI yi-i) 




A r\/^ 1 f")^ 

U.UOi [Z) 


U.UoO [ j ) 


A A/1 CO f'1 CA 
U.U4oy [i-o) 


A AI/iQ /I Q"\ 
U.UZOy yiy) 


A AA1 T /I 
U.UU 13 (,1 Jj 


A AA^^ /I 7"\ 
U.UU J J (, 1 / J 


VJ4d 


A A^S /"^^ 
U.UjS \^Z) 


A 1 9/1 /"/lA 
U. 1Z4 \^4J 


A A/1 ^0 /I SA 
U.U4jZ (loj 


A AAO 

U.UUZ (^z j 


A Al Al /I 

U.UIOI yi-J) 


A AOA /OA 
U.UZU (Z j 


Ujd 


A Al 1 ^ /"I 


U.Uj /4 (^ioj 


A A1AQ ^^ 'i\ 
U.U3Uo vl3J 


—A AAAO 
U.uuoy vi3j 


A AA^A /I A"\ 

U.UUjO viuj 


A AA1 7 /I OA 

U.UUI / vlzj 


UOd 


A AIJ^Q /"IJ^^ 
U.U340 (,i4J 


U.U46Z (^1 /J 


A AIA^ /"I 0\ 

U.U3U4 ylZ) 


—A AAA7 
U.UUU / y^Z) 


—A f\f\'iA /"I A"\ 

U.UU34 ylv) 


—A AAI^ /1 1 ^ 

U.UU3j (llj 


U /d 


A 1 A^ /'/I \ 
U.1U3 (4 ) 


A 1 ^1 

U. 1 j3 yj) 


U.Uo3 (3 ) 


A A^Q ('A\ 

U.Ujo (4j 


A AOO /">\ 

— U.UZo [Z ) 


A AAA t"i\ 

—U.UUo yj ) 




U.IZO (4J 


U.U03 (^zj 


A A/1 10 / 1 CA 
U.U41Z (loj 


A Al 1 

U.Ul 1 (-'ij 


A A 1 C/l /I 

u.uio4 (lyj 


A Al A^ /I 7A 

U.UIUj yi- / ) 




A AQ^ /"O^ 
U.Uo J (Z) 


U.U3 / / 


A f\OAQ /"I 
U.UZ40 yi-Z) 


A Al /"I 

U.Ulo3 1^1 jj 


A f\f\AQ /"I 'l^ 
U.UU40 yi-j) 


—A f\f\^A /I 1 A 
U.UUj4 (^1 IJ 




A A"! /I /1A 

U.U3JO (,14j 


A A1 /II /'I /I \ 

U.U343 (14j 


A AOA/^ /I 0\ 
U.UZOO (Izj 


A AA^A /I 1 \ 

U.UUjU (1 1 j 


A AA/I/1 /l A\ 

— U.UUo4 (lUj 


A AA^I /I AA 

U.UUj3 (lUj 


Ul Id 


A AO 

U.UoZ (3 j 


A 1 A/1 f1\ 

U. 1U4 (3 j 


A A /1 1 /">\ 

U.Uol yZ ) 


A Al 1 

U.U13 yZ) 


A AOA 

— u.uzy {z ) 


A Al ^ /OA 

— U.U3 J {Z ) 


012B 


0.056 (2) 


0.069 (3) 


0.111 (3) 


A AAIT /lAX 

0.0037 (19) 


A A /I 1 

-0.041 (2) 


A A 1 A /TX 

-0.010 (2) 


013B 


0.0230(13) 


0.0492 (17) 


0.0305 (12) 


-0.0025(11) 


-0.0046 (10) 


0.0001 (11) 


014B 


0.0362(14) 


0.0348 (14) 


0.0294(12) 


0.0006(11) 


0.0091 (10) 


0.0019 (10) 


015B 


0.060 (2) 


0.059 (2) 


0.0388 (15) 


-0.0052 (16) 


0.0061 (13) 


0.0166(14) 


016B 


0.0568 (19) 


0.0422(17) 


0.0410(15) 


-0.0007 (14) 


0.0209 (13) 


0.0003 (13) 


CIB 


0.0244 (17) 


0.0276(18) 


0.0230 (15) 


-0.0043 (13) 


0.0007 (12) 


-0.0012 (13) 



sup-19 



supplementary materials 



K^ZD 


U.UZo / (loj 


A A1 ^ ^^ o\ 
U.U3 Id {ly) 


A A71 1 1 C\ 

U.UZ31 {i-J) 


A AA7/1 ^^ A\ 

— U.UUZ4 (,14j 


A AAAA 

u.uuuy (,13j 


A AAl 7 ^'^ i\ 
— U.UU3 / (13j 






A f\1 A/^ Ci\ 

U.U340 {ly) 


A A 1 OC 1 /1\ 

u.uiyj (i4j 


A A A 1 A / 1 C \ 

U.UUlU ylJ) 


A A A 1 C 1 1\ 

U.UU 1 J (13j 


A AA7C /'I 1\ 

\j.\j\jZd {i-j) 




u.uzy/ (^ioj 


A ATA7 ^^ Q\ 


A A7/^7 / 1 ^\ 


A AA1 4 /"I /1"\ 

U.UUi4 (^i4J 


A AAA7 / 1 1^ 


A AACA /I 1^ 

U.UUjO (13J 


Cjd 


A A-lAI ^^ Q\ 


A A7Q'2 /"I Q^ 


A A7'2A /"I 

U.UziU 


A AA1 "2 /"I /I^ 


A AA1 "2 /"I '2^ 

U.UU13 (13J 


A AAl A /"I '2^ 

[).[}{) W (13 J 


Cod 


A ATin ^^ n\ 
U.UZ^V ( 1 /j 


A A701 /"l 0\ 

yj.vZyj 


A A771 /"l /1\ 

\J.\jZZj (14j 


A AAA 1 ^'^ 1\ 

U.UUUl (,13j 


A AA 1 O 1 7\ 

U.UUlo (l^J 


A A A 1 A /"I 7\ 

U.UUlU {i-Z) 




A AOCS /I 7^ 

U.UZoJS /J 


A A7^7 /l 7^ 


A A7^S 

U.UZjS yi-J) 


A AAT^ ^'^ A\ 
{).{){) J J vl4J 


A AAl ^ 

U.UUlo yi-j) 


A AA'J7 /I 

\J.\J\Jj / (13j 




A A-l 1 Q /I Q\ 


A A1 oc /"I /;"\ 


A A7CQ ^^ c^ 
u.uzjy vijj 


A AA1 Q /"I 4^ 

u.uuiy (,i4J 


—A AAAQ /"I "2^ 

U.uuuy (13 ) 


—A AAA/; /I 7^ 

U.UUUO (izj 








A A701 ^'\ ^\ 

U.Uzyl (loj 


A AAAT ^^ A\ 

U.UUU/ (i4J 


A AAyl 1 /"l "2^ 

U.UU41 (13J 


A AA'2 1 /"I A\ 
[}.{)[) J I (14J 


ClUrS 




A A1/^ /7\ 

U.UoO (Zj 


A A10/1 /'I 0\ 

U.U354 ( loj 


A AA/^/1 /"I 

— U.UUo4 {IJ) 


A AAl/i /'I A\ 

U.UU30 ( 14j 


A AAI/^ /"I C\ 

U.UU30 (1 jj 


r'l 1 n 
L-^l Id 


A ATA/1 /I 




A A7QQ / 1 7^ 

u.uzyy /J 


A AAT7 /I 
{).{){) jZ yi-J) 


A AA/1 1 ^^ A\ 
U.UU41 (14j 


A AA 17 fi A\ 

U.UUl / (14j 


L-lZD 


A Ci'XACi /"I Q"\ 


A A1 QQ /I /:\ 


A A7 CA /" 1 
U.UZjU vl 


A AA1 A /"I /1"\ 
U.UUlO vl4j 


A AA7C /"I "2^ 
\).\)\)Z0 (13j 


A AAA/; /"I 7"\ 

U.UUUO (l^J 


/^l ID 

Clio 


A A">^C /^1'7\ 

U.UZjc ( i ' j 


A A77A /l 7A 

U.UZZo (1 /J 


A A7AA /'I /i\ 

u.uzyu (loj 


A AA7 7 /■! 1\ 

U.UUZZ (13j 


A AA11 /■! 1\ 

U.UU33 ( 13j 


A AAAO /^l 1\ 

U.UUUo (13 j 


/ID 
d4D 


U.UZyi \ \- 1) 


A A7A/1 /'I /C\ 

U.UZU4 (loj 


A A7/^n 1 C\ 

u.uzoy {i-j) 


A AA/1 A / 1 '2\ 

U.UU4U (13j 


A AA^/1 / 1 1\ 

U.UUj4 (13j 


A A A 1 1 7\ 

—U.UUlo yi-Z) 


r^i ^D 

1^1 JD 


U.UZ44 (1 / J 


A A77A 


A A7/1 ^ /I 

U.UZ4J yi-J) 


A AA 17 / 1 1^ 

U.UUIZ yLj ) 


A AAA/^ /I 7^ 

U.UUUo (izj 


A AAl 1 /I 1^ 

U.UUl 1 (13j 


L-lOD 


A AIQ 


A AOQQ /I Q"\ 


A A7CC /"I 

U.UZjj (,ioj 


A AAC7 /"I /;"\ 
U.UUj f 


A AA4C /" 1 
U.UU4D (14J 


—A AA/;7 /"I 
U.UUOZ (14J 


/^l TD 

CI /d 


A AIO /">\ 

U.UiV (Z J 


A AIO /'7\ 

U.U35 (Zj 


A A7 1/1 z' 1 C\ 

U.UZ14 (1 jj 


U.UU30 (loj 


A AA 11 1 /I \ 

— U.UUll (14j 


A AAA/1 1 /I \ 

— U.UUU4 (14j 


QD 


A AT/^/1 /I 7\ 

U.Uzo4 \ i 1) 


A A70n /'I o\ 

u.uzoy (loj 


A A7/in /■! C\ 

U.UZ4y ( 1 J j 


A AA1 /I /I /1\ 

U.UU14 (14J 


— U.UU31 (13J 


A AA7/1 /'I 1\ 

\j.\j\)Z'^ {i-j) 


i^l OD 


A AO/II /"IT^ 

U.Uz4J (i /J 


A A7C1 /'I 7\ 
U.UZjJ (1 /J 


A A77n /■! /1\ 

u.uzzy (i4j 


A AA1 7 /"I "2^ 

U.UUiz (13 ) 


A AAAQ /"I 7^ 

U.UUUo (l.^J 


A AAAO /'I 7\ 

U.UUUo yiZ) 


CzUd 


A AO CO /" 1 '7^ 

U.Uzjz \l 1) 


A A7QA /"I Q^ 


A A1 Q1 ^'\ 


A AA/ll /"I "2^ 


A AAAC /"I 7^ 

U.UUUj (1.^J 


A AAAQ /"I 7"\ 

\),y)y)\)y yiZ) 


/^T 1 D 


AAOCO /'17\ 

U.UZjo (, Wj 


A A7/1 A /"l 7\ 

U.UZ4U (,1 /J 


A A7AQ /'^ A\ 

U.UZUo (14j 


A AA 1 /'^ 1\ 

U.UUlo (13j 


A AAA1 ^^ 7\ 

—U.UUUl (l^j 


A AAAO z' 1 7\ 

—U.UUUo (l^j 


r^'i'iD 
L^ZZd 


A AO 1 A /l /^^ 


A A7/1 A /l 7^ 


U.UZ40 yi-J) 


A AAA^ /l 1^ 

U.UUoj yi-j) 


A AAA^ ^^ 7^ 

U.UUUj (IZj 


A AAl 7 /"I 7^ 

U.UUIZ (IZj 


CziD 




A A7/;/; /"I Q^ 
U.Uzoo (ioj 


A A7Q7 /I 

u.uzy/ (loj 


A AA7Q /"I /I^ 

U.UUzo (,14J 


A AACC /"I '2^ 

U.UUjj (13J 


A AAl Q 

—U.UUlo (13j 




A AO IT / 1 'T'X 

U.UZi / (,1 /J 




A A'57'7 /"I T\ 
U.UjZ/ (^i /J 


A AAA A ^^ A\ 

U.UUUO (14J 


A AA7A 
U.UUZU (13J 


A AAAC ^1A'\ 
U.UUUo (14J 


^D 




A A7QQ /I 


u.uzoy (loj 


A AA/^ 1 /'^ A\ 

U.UUol (14j 


A AA/^ 1 /"I 'i\ 

U.UUol (13j 


A AA/1 fi 'i\ 

U.UU43 (13j 


L^zod 


A AO^ 1 7^ 


A A7 17 /l /^^ 


A A7^7 /"l /l^ 
U.UZ3 / (14j 


A AA77 /"l 'X\ 
\J.\J\JZ / vl3j 


A AAl Q /I 7^ 

U.UU ly yi-Z) 


A AAAS ^^ 7^ 
U.UUUo (izj 


L-Z /d 


A AO AO /I /;"\ 


A A77Q /"I 7"\ 


U.UZOJ Jj 


A AACA /"I "2^ 
U.UUjU yi-j) 


—A AAl A /"I 7"\ 

U.UUlU yi-Z) 


—A AA7'2 /"I 7"\ 
\).\)\)Zj yi-Z) 


r^^QD 

l^ZOD 


A A1 17 (\Sl\ 
U.U3 iZ ( i 


A A7/1 Q fM^ 
U.UZ4o [ i- / ) 


A A7A7 A \ 


A AA7Q ^'^ A\ 

{j.yjyjZy (,i4j 


A AA17 f'l 7^ 
U.UU3Z [ i-Z) 


A AAA/1 /'I 7A 
U.UUU4 [ i-Z) 


CZVd 


A A70 {1\ 
U.U /O (3 j 


A A/;:i 
U.Uo3 (3 J 


A A7 1 z' 1 7\ 

U.UZ Id (1 /J 


A A71 

U.UZ3 (3 j 


A A 1 1 /I /'I n\ 

U.Ul 14 (lyj 


A AAl A 1 0\ 

— U.UU3U (loj 


AD 


A A/in /'O^ 

U.U4y (Z ) 


A A/1 7 /'7\ 
U.U4Z (Zj 


A AQ 1 Q z' 1 0\ 

U.U3 13 (loj 


A AA/1 O /'I 0\ 

u.uu4y (lyj 


A AA7Q ^^ 
yj.yjyjZo (loj 


A A1 1 0 /'I 

U.Ul lo (loj 


L-j Id 


A AC/; /"l^ 


A AIT ^"7^ 


A AIT /'7"\ 

U.U3 / (.^ J 


—A AA4A /"I Q"\ 

U.UU4U (lyj 


A AA77 /"I C"\ 
U.UUZ / (loj 


A AA/;A /"I 7"\ 

U.UUOU (1 / J 


CoZd 


A A/iO /'/1\ 

U.UoZ (4J 


A 1 1 O /'7\ 

U. 13o ( /J 


A A7 1 /'/I \ 

U.U / 1 (4j 


A AA 1 ^A\ 

— U.UUl (4j 


A A7A 
U.UZU {j ) 


A A7 1 ^A\ 

—U.UZI (4j 


L-JJd 




A A77n /'I 0\ 

U.UZ /y {lo) 


A (\i /II ^^ n\ 
U.U341 \ \- 1) 


A AA70 /I /1\ 

u.uuzy (14) 


A AAl 7 /I /1\ 

U.UU3Z (14J 


A AACC /^l /1\ 

U.UUjj (14j 


Ci4D 


U.Ui4 (z J 


A A/1 1 ^'~>\ 

U.U43 {Z) 


A (\i^A ( 1 n\ 
U.U3D4 (lyj 


U.UUjo (1 /J 


A AA'2/; /"I c^ 
U.UU30 (1 J ) 


A AACO /^l 

u.uujy (loj 


L-JJD 


A AIOI /"I Q"\ 


A AIA ^"7^ 

U.Ujo yZ) 




—A AAA 1 /" 1 

U.UUUl (loj 


—A AAC2 /"IJ^^ 
U.UUj3 (14J 


A AA77 /"I 
U.UU /Z (1 Jj 


r^l/^D 
COOD 


A A1Q /'0\ 

(Z j 


A All /'7\ 
U.U33 (Zj 


A A7C 

U.U / J (3 j 


A AAA/1 /'^ Q\ 

U.UUU4 (loj 


A AA7 /'7\ 

—U.UU / {Z) 


A AAO /'7\ 

—U.UUo (Z ) 


/d 


A A/1 7 ^7^ 


A ATQ /'7'\ 


A A7A CW 

U.U /U (^3j 


A AAC 1 /l 

u.uucsi (lyj 


A AAT /'7'\ 

U.UU3 yZ) 


A AAC ^^7^ 

U.UUo yZ) 


L-JOD 


A AIO 


A AC1 
U.Uj 1 v^J 


A ACI ^"7^ 

U.Uj 3 \Z) 


—A AAC7 ^^ Q^ 


—A AAQA /"I Q"\ 

U.UUoo (loj 


A AA7 ^"7^ 
U.UUZ (ZJ 




A ACA 


A A47 
U.U4/ (jj 


A AAI CW 
U.U03 \p ) 


—A AAC /'7"\ 

U.UUo yZ) 


—A A1 A /'7"\ 

U.U 10 yZ) 


—A AAC /'7"\ 
U.UUo yZ) 


r'/i AD 

C4Ud 


A A/1/1 /O^ 
U.U44 (^Z ) 


A A/1/1 ^7^ 
U.U44 yZ) 


A A^A f'7'\ 
U.U jU ^^Z J 


A AA11 n Q\ 
U.UU33 (1 VJ 


A A1 7^ /i Q\ 
U.UIZj 


A A1 AC /I Q"\ 

u.uiuj (lyj 


r^/i 1 n 
L-41D 




A A7/^ /"l^ 


A ATS ^7^ 
U.U3<5 (Zj 


A AAS ^7^ 

U.UU<S yZ ) 


A AA77 / I 7^ 
U.UU / / (1 / j 


A AAl /'7'\ 

U.UUl yZ) 


LX-Zd 


U.UJ4 (ZJ 


A ATI 
U.U/ J (^3 j 


U.U4 J (^Z ) 


A AA7 /'7'\ 
U.UU / yZ) 


—A AAl A /"I Q"\ 

U.UUlO (loj 


—A A1 1 ^"7^ 

U.Ul i- yZ) 


/^/l ID 


A ACC 

U.Uj J (3 ) 


A A71 

U.U /3 (4j 


A A /I 0 

U.U4o (3 j 


A AA7 
— U.UUZ (3 ) 


A A 1 A /'7\ 
— U.UlU (Z j 


A AA7 /'7\ 

—U.UUZ (Zj 


C44d 


A 7 1 /'I A\ 

U.Zlo (lUj 


A 1 1 7 

U. 1 IZ [p) 


U.U3o {j ) 


A AAO ^/^\ 

U.UUo {d) 


A A 1 A ^A\ 

— U.UlU (4 ) 


A A1 A 

— U.U14 {j ) 


C45B 


0.0309 (19) 


A AT O O / 1 0\ 

0.0255 (l5) 


A Al AT /■ 1 'TX 

0.0307 (17) 


A AAI A /■ 1 C\ 

0.0034 (15) 


0.0067 (14) 


A AA /1 1 /■ 1 /I \ 

0.0043 (14) 


C46B 


0.032 (2) 


0.031 (2) 


0.0394(19) 


0.0048 (16) 


0.0057 (15) 


0.0060(16) 


C47B 


0.0290(19) 


0.038 (2) 


0.0408 (19) 


0.0105 (16) 


0.0051 (15) 


0.0120(16) 


C48B 


0.044 (3) 


0.066 (3) 


0.046 (2) 


0.006 (2) 


0.0087 (19) 


0.002 (2) 


C49B 


0.037 (2) 


0.091 (4) 


0.061 (3) 


0.006 (3) 


0.019 (2) 


0.008 (3) 


C50B 


0.039 (3) 


0.066 (3) 


0.071 (3) 


-0.008 (2) 


0.000 (2) 


0.012 (3) 



sup-20 



supplementary materials 



CD Id 


U.Uj / {j) 


A A^ 1 

U.UjI {j) 


U.Uoo yo ) 


A AAT /'T\ 

U.UUZ yZ) 


A AAO /'T\ 

— U.UUo {Z ) 


A AA 1 /■T\ 
U.UUl [Z) 




A Ayl -J /")\ 

U.U4J (Zj 


A A/1 /I /^TA 

U.U44 (Zj 


A ACC /OA 

U.Uj J yZ) 


A A 1 A /'T\ 

U.UlU (Zj 


A AAC /I /■ 1 n\ 

U.UUj4 {ly) 


A AA1 /'TN 

—U.UU J yZ) 




A OAT rQ\ 


A Ad /^/1\ 

U.UoZ (4J 


A AH 

U.Uii yZ) 


A ATO 

U.U /y yj ) 


A Al O 

u.uiy (j ) 


A AAQ 

u.uuy yj ) 




U.U4o (^Zj 


U.U4Z (^ZJ 


A AlOyl /"I Q"\ 

U.UjZ4 yiy) 


U.UUOo y^y) 


_A ArtQ^ /"I T"\ 

U.UUoj (,1 /J 


rt rtrt/ll /"I T"\ 

u.uu4j yi / ) 


CD JD 


A ACQ 


A AO 

U.UjZ (3 ) 


A AC1 

U.Uj J (j ) 


A AAT /"TA 

U.UUZ yZ) 


A AT /I /'T\ 

— U.UZ4 (Z J 


A AAT /'TN 

—U.UUZ (Z J 




A AO') /CX 


A 1 ^A /"7A 
U. IZU /J 


A OAT /I f\\ 

U.ZU / (,lUj 


A A1 ^ /ex 

U.Ul J yj ) 


A AO^ 

U.UcS J \p ) 


A A1A 

U.UjU y/ ) 




A A'^OQ /"I 

u.uzzy /) 


u.uzy4 (^ioj 


U.UZ J J vljj 


u.uuzy (,14J 


U.UUZ / vizj 


rt rtrtrti ^^ '^^ 
U.UUUj (,1 jJ 




U.UZo/ (,ioJ 


U.UZjj (,ioJ 


A Al 1 T /I 

U.UjI / (1 /) 


U.UUUZ (14j 


_A Art 11 ^AA\ 
U.UUll (,14J 


rt rtrtrti ^1A\ 
U.UUUj (,14J 






A AO /I Q /I Q"\ 
U.UZ40 yi-o) 


U.UjZ / {i- / ) 


A AMA'> /'I A\ 
U.UUUZ Vl4J 


A AAA1 ^^ A\ 
U.UUUj ( 14J 


A AAI 1 ('^ A\ 
U.UUjI (14J 




A AIQ /T'V 


A A/1 9 
U.U4Z yZ) 


A A1/1 ^ 

U.Uj4j yi-y) 


A AAAT /"I 0^ 
U.UUO / (loj 


A AAAQ ^^ 

u.uuuy (lOj 


A AAT/1 / 1 A^ 
U.UUZ4 (lOj 




A AIQ /0\ 


A A/n /"5"\ 

U.U4 / yj) 


A A/IQ /T^ 

U.U4y yZ ) 


_A A1 1 ^ /"I Q"\ 

U.Ul 1 J vi"J 


A rtl OQ /"I Q"\ 

U.UlZo y^o) 


— rt f\f\0 Q /" 1 

U.UUZo (lyj 




A A1 ^ /">\ 

U.U3 J {Z ) 


A A/1 T /">\ 

U.U4Z (Zj 


A AAA /"J A 

U.UoU yo ) 


A AA01 ^ 1 0\ 

U.UUoj {ly) 


A AATO ^'^ o\ 

— U.UUZo (lyj 


A AAQ /TN 

— U.UUo yZ) 




A A /1 1 

U.U43 (Z j 


A A^/1 

U.Uj4 {j ) 


A A /IT /">\ 

U.U4Z (Z j 


A AAA /'TA 

— u.uuy {Z ) 


A AACC ^^ q\ 
— U.UUjj (loj 


—U.UUOO (lyj 




A Aa7 /">\ 
U.Uj / (ZJ 


A A/1 S 

U.U4c5 (Zj 


A A1 1 ^ /I 0^ 

U.Uj 1 J (loj 


A AAQ^ ^^ si\ 
U.UUVj (loj 


A AA/l 1 /I 

U.UU41 (1 jJ 


A AAA7 ( 1 A^ 

u.uuu / (,10J 




U.UZ / (^Z J 


U.U04 (^jj 


A A/IC /T^ 

U.U4j (^ZJ 


u.uu /u (,iyj 


— rt rtrtl^ /"I T"\ 

U.UUj4 yi- / ) 


— rt rtrtC /''J^ 

U.UUo yZ) 




A AT/I /">\ 

U.Uo4 (Z J 


A All /">\ 

U.Ujj (Zj 


A A1 TT z' 1 Q\ 

U.U3 / / {ly) 


A AA 1 T 1 

— U.UUIZ (loj 


A AA/iO /'I C\ 

u.uuoy (,1 jj 


A AAT/1 /"l C\ 

U.UU /4 (1 jJ 


ID 


U.U 34 (^z J 


A A/IA /^TA 

U.U4U (Zj 


A AlO /'>\ 

u.ujy (zj 


A AATC /l 0\ 

U.UU/ J ylo) 


A AA 11 /■ 1 

U.UUll (lOj 


A AAIT /I T\ 

U.UUjz vl /j 




A Ago 


A A^n 
U.UjV (j ) 


U.U4y J 


A AAC 

U.UU J yj ) 


A AIT /'TA 

U.UjZ yZ ) 


A AAT /"TN 
U.UU / (ZJ 




A fi'lAA /"I Q"\ 

U.Uj44 (lyj 


U.UZyj i^oj 


A AT 11 /"I 

U.UZ J J (,ljj 


_A ArtTrt /"I 

U.UU /U (^Ij J 


A Art'^Q /"I 1^ 

U.UUZo y^j) 


— rt rtrtOI /"I 1^ 

U.UUZj (,1 jJ 




A A/C') /"3\ 

U.UoZ (3 ) 


A A^A /"3\ 

U.UjU {j ) 


A AT/iA /'I 0\ 

U.UZOU (loj 


A ATT /'TA 

—U.UZ / (Zj 


A AAAC 1 T\ 

U.UUUj (,1 /J 


A AAT 1 { \ T\ 
— U.UUZ 1 \ \- 1) 


Id 


A AC 1 /"3'V 

U.Uj i- yj) 


A A^S /"J^ 

U.Ujo (^j j 


A AO/IA /"l '7'\ 

\J.\JZ^■\J yi- / ) 


A AT 1 /T^ 

U.UZl (^Zj 


A AA 1 Q ^^ ^\ 
u.uuiy (,ioj 


A Al Al /I T^ 

U.UIUj \\ i) 




A AAO /"l^ 

U.UOZ {^j ) 


A ACQ 

U.Ujo yj) 


A A4C /"O^ 

u.U4o yZ) 


U.UZ4 yZ) 


— rt rtrto ^o\ 
u.uuy yZ) 


rt rtrtc ('y\ 
U.UUo yZ) 




U.U / / (,4J 


A fxnz ^A\ 
U.U/j (^4J 


A a/;q /in 
U.UOo yj ) 


_A AIA /"l^ 
U.UjO (^j ) 


— rt rtrtO /"l^ 

u.uuy (^j ) 


rt rtl 4 CX\ 

U.U14 yp) 






A 1 AA 

U. lUU yj) 


A A^T 

U.Uj / ( j J 


A A^A //lA 

U.UjU (4j 


A AAT 

U.UUZ (j ) 


A AAI CW 

U.UUj (j ) 




A A/1 1 /a\ 
U.U4 1 ^J j 


Alio 

u. 1 ly (^jj 


A A/1 A 

U.U4U yZ ) 


A AAA /"l^ 

U.UUO (j ) 


A Al 1A ^^ Q\ 
U.U IjO yi-y) 


A Al Q CW 

u.uiy (j ) 




U.U04 (^j J 


U.UO / v-'j 


U.U4U yZ ) 


U.UU J (^J j 


rt rtl 1 

U.Ul 1 yZ) 


— rt rtl Q ('^\ 

U.Uiy yZ) 




A AC7'> /I 0\ 

U.Uj /Z i 


A A1 M ^^ A\ 

U.Uj iZ ^^i4J 


U.UZ / J (, izj 


A AA^^ fM.\ 
U.UU J J (i-j) 


A AA/iT 

U.UU4Z ( i-i-) 


A AA7A C\ (\\ 
U.UU /U ( lU^ 




A A1 01 /■ 1 

U.Ujoj 


U.UjZo (14) 


A A1 A"? 1 '>\ 

U.UjU / (IZj 


A AAC 1 /■ 1 1 \ 

U.UUjI (,11) 


A AAC1 f 1 A\ 

—U.UUjj (,lUj 


A AATT ( 1 (W 

—U.UUZ / yWj) 




A AOA 

U.UoU (j J 


A 1 AA 

U. lUU (j ) 


A ACT /">\ 

U.Uj 1 yZ) 


A Al O /'T\ 

— U.Ulo yZ ) 


A AT/ll /'I n\ 

— U.UZ4J yly) 


A Ain ('^\ 
U.UjV yZ) 




A AC/; /')"\ 

U.UjO (ZJ 


A ACQ /'')"\ 

U.Ujy yZ) 


A ATT /"O^ 

U.U 1 1 yZ) 


A Ar^T/^ /"I T"\ 

U.UU /y) yL / ) 


— rt rtOTI /"I C"\ 

U.UZ / I (^1<>J 


rt rtrt^T {\ Q"\ 
U.UUj / (,1oJ 




U.UZjo (1 jJ 


A A/ITC /"l 

U.U4 / J (lOJ 


A A1 11 ^^ '>\ 
U.Uj 11 (IZJ 


A AATT /'I 1 \ 

U.UUZ / (1 1 j 


A AA/^n ^^ A\ 

— u.uuoy (lUj 


A AA/^I /'I 1 \ 

U.UUOj (1 1 j 


UoL- 


A AIAI /I '}\ 

U.UjUI vijj 


A AT 0/1 
U.UZo4 {ij) 


A Al n / 1 T\ 

U.Ujjz (Izj 


A AAA 1 /I A\ 

U.UUUl (lUJ 


A AAAT / 1 A\ 

U.UUOZ (lUJ 


A AAA/1 /■ 1 A\ 

— U.UUU4 (lUj 


U/C 


A A/CA 

U.UoU (Z J 


A ATA ^'~>\ 

U.U/U (Zj 


A A/;t /"ON 

U.UO / (zj 


A Al TT /"I Q"\ 

U.UlZ / (loj 


rt rtrtlQ /"I AN 

U.UUio (lOj 


A Al Al ( \ Ci\ 

U.Uj43 (ly ) 




A AQC /"l^ 


A A4Q 

u.u4y (^zj 


U.UjUO (,1oJ 


A Al /"I Q"\ 

U.UIUj y^y) 


rt rtl AO /"I C"\ 

U.UjOy y^o) 


rt rtrti rt /"I 
U.UUlU (,1 jJ 




u.uozo (lyj 


A A1 C/1 /"I C\ 

U.Uj j4 (1 jj 


A AT 1/1 /I TA 

U.UZ14 (IZJ 


AAITI /'^ A\ 

—U.Ul /I (14j 


A AATT /"l T\ 

U.UUZ / (Izj 


A AA/1 1 /'I A\ 

U.UU41 (lUj 




A AQI Z/I'V 

U.U<5j (^4J 


A A/1 1 /"l^ 
U.U4j (^jj 


U.UOO yj ) 


A AA/1 f'X\ 

U.UU4 yj ) 


A Al Q /"l^ 

u.uiy yj ) 


A Al T /'T^ 

U.UlZ yZ) 


r^i 1 
UiiL- 


U.i /4 yp) 


U.ZjO yy) 


A AQI M"\ 


U.UU J (^OJ 


rt rtAA 
U.UOO (^4J 


— rt rt'7/1 /"^^ 
U.UZ4 \p ) 




Alii rA\ 


U.U/4 (jJ 


A ATJ^ /"l^ 
U.U/4 (j J 


A Art! /"I^ 
U.UUl (^jj 


— rt rtol 
U.UZ J yZ) 


— rt rtOrt 
U.UZU yZ) 




A AI/CA /I C\ 

U.UjoU (1 jj 


A A/1 /^/^ ('1 TA 

U.U4DO yi- / ) 


A A1 ^1 ('^ 'i\ 
U.Uj j1 (1 jJ 


A AA/IT /I lA 

U.UU4 / (1 jj 


AA111 ^'^ ^\ 
U.Ul 1 J ( 1 1 j 


A AA 1 A /I T\ 

—U.UUlU (IZj 




u.uzyo (i4j 


A A/1 1 A ^^ ^\ 
U.U41U y^o) 


A A1AA ^^ 'x\ 
U.UjOU (1 jJ 


A AA/IQ / I T^ 

u.uu4y (izj 


A AA/1 A ^^ fw 
U.UU4U (lUJ 


A AATQ ^^ ^\ 
U.UU /o vl IJ 




A 1 AA 

U. 1 UU (j ) 


A 1 AO /C\ 

U. 148 (^jj 


U.UOZ yZ ) 


_A AT/1 

U.U/4 yj ) 


U.UZ J yz ) 


rt rtrtO 

U.uuy (^jj 




A A/1 on /'I o\ 

u.U4yy (loj 


U.UOO (Zj 


AA/lAl /^1^\ 

U.U4U1 ( 1 jj 


A A 1 T C /'I 

— U.UIZj (lOj 


A AAA/1 /'I 1\ 

— u.uuy4 (1 jj 


A AAAT ^^ A\ 

—U.UUU / (,14j 




U.UZd4 {i- /) 


U.UZuU (,1 /J 


U.UZ / J (lOj 


A AAA/1 /^l /1\ 

U.UUU4 (14j 


A AA/IT /'I 1\ 

U.UU4Z (1 jj 


A AAAO ^^ i\ 
U.UUUo (1 Jj 


C2C 


A ATA/; /I o\ 

0.0296 (Is) 


A AT OA / 1 0\ 

0.0289 (18) 


A AT TC /I /;\ 

0.0275 (16) 


A AAT T / 1 /I \ 

-0.0032 (14) 


A AAI T /■ 1 

0.0037 (13) 


A AA /I A /■ 1 1 \ 

0.0049 (13) 


CSC 


0.033 (2) 


0.036 (2) 


0.0262 (16) 


-0.0006 (16) 


0.0004 (14) 


0.0037 (14) 


C4C 


0.0271 (18) 


0.0296 (18) 


0.0268(16) 


-0.0032 (14) 


0.0004 (13) 


0.0005 (13) 


C5C 


0.0217 (16) 


0.0249 (17) 


0.0258 (15) 


-0.0005 (13) 


0.0010(12) 


0.0043 (12) 


C6C 


0.0220 (16) 


0.0304(18) 


0.0243 (15) 


-0.0021 (13) 


-0.0002 (12) 


0.0032 (13) 


C7C 


0.0245 (17) 


0.0264 (17) 


0.0234 (15) 


-0.0051 (13) 


-0.0020 (12) 


0.0046 (13) 



sup-21 



supplementary materials 



CoC 


U.UZ / 1 (1 /j 


A AO ^ 1 ^^ 
U.UZli (,1dJ 


A AO/^o ^^ z\ 
U.UZOZ (1 JJ 


A A A /1 1 ^^ i\ 
— U.UU4J (,1 jj 


A AAOO ^'^ i\ 
— U.UUzz yij) 


A AA/in /'I o\ 

U.UU4y (IzJ 




A AKI / 1 '7\ 

U.UzjJ (,1 / J 


A AO/^T /'I 0\ 

U.Uzo / (,loj 


A AO TO /'I /i\ 

U.UZ /y {i-o) 


A AAI O 1 /I \ 

~\j.\j\)oZ (14) 


A AA/II /I '}\ 

— U.UU4J vljj 


A AA/1 A /^l 1\ 

u.uu4y (1 jj 




A AOIA /"I '7^ 


A AO "7 1 /'I 0\ 

U.UZ / I (loj 


A Al A A ^ ] '7\ 
U.U J44 {L /) 


A AAI A 1 /I \ 

U.UUjU (14j 


A AA1 1 /"I '2^ 

— U.UUll (iJj 


A AAOT ^] A\ 

\),y)\)Zo (14j 






A AOOQ /"I T"\ 


A AOQT /"I 

U.Uzy/ (^loj 


—A AAJ^C ^1A\ 
U.UU40 (,14J 


A AA1Q /"l 1"\ 

u.uujy (,1 Jj 


A AAO^ /"l 1"\ 

U.UUZJ yij) 






A A 1 ni ^'^ /C\ 
U.UIV^ (,1dJ 


A AO/il /"I ^\ 

U.UZOJ (1 Jj 


A A A /I O z' 1 1\ 

— U.UU4Z ( 1 jj 


A AAO/1 ^^ o\ 

— U.UUZ4 (Izj 


A AA10 /"I 0\ 

U.UUjo (IzJ 




A Al Q1 /l 


A AOTQ ^^ n\ 
u.uz^y / J 


A AOQA /l 

u.uzyu (1 jj 


A AAoo ^^ 'x\ 


A AAl Q /I 0^ 

u.uuiy y^Z) 


A AA/1 1 /l 1^ 

U.UU41 (1 jj 




A AIAO /"I Q"\ 


A A0 10 /"I T"\ 


A A01A ^^ A\ 
U.UzjU v14J 


—A AA1 T /I A^ 
U.UUl / vl4J 


A AA1A /l 0^ 


A AA1Q /'I 0^ 

u.uujy vizj 




A AOAQ /"I 'T\ 
U.UZO<5 (,1 /J 


U.Uzoj (,loJ 


A AOTO /"I /;"\ 

U.Uz/z yio) 


—A AAAQ ^TA\ 
U.UUUo (,14J 


—A AAOQ /"1 1"* 

u.uuzy (^1 J J 


A AAl 1 /'1 1"\ 

U.UUll (^1 J ) 




A A"! 10 /I Q\ 


A Al A/^ /I Q\ 

u.uouo 


A AO/^1 /"l 
U.UZuj (loj 


A AATA t"\ ^\ 

— U.UU /U (1 JJ 


A AAAO t"\ 1\ 

U.UUUZ (1 jj 


A AAl 0 ("l /lA 
U.UUlz (14j 




A A/1 ^ 


A AIT /O^ 

U.Uj / vzj 


A A010 /l 
U.UZjZ (lOj 


A AAAS /"l T^ 

U.UU0<5 yi- 1 ) 


A AAl 1 /l /l^ 

U.UUlj (14j 


A AA 11 fi A\ 
U.UUlj (,14j 






A AOS 1 /"I Q"\ 

U.Uzol \^y) 


A A0Q4 /"I T"\ 
U.UZo4 (^1 /J 


—A AAAA /" 1 A"\ 
U.UUOO yi-O) 


A AAAA /"l 

U.UUUU yi-O) 


—A AA/iA /"l /i"\ 




A Al IS /l 


A A07S f'l s^ 
U.UZ /o l,loJ 


A AO^i ^^ 
u.uzoi [i-O) 


A AAA1 z'l 

U.UUdj (,1 jJ 


A AA 1/1 /'l 
U.UU 14 [i-j) 


A AAA1 f'l 1^ 
U.UUU J (^ 1 Jj 




U.UZ lb (loj 


A AOfl/i /'I S\ 

U.UZVo (loj 


A AOOA 1 

u.uzzy (1 jj 


A AAAT 1 /I \ 

— U.UUU / ( 14j 


A AAOO 1 1\ 

U.uuzy (1 jj 


A AA 1/1 1 1\ 

U.UU14 (1 Jj 


C^l 1 i' ■ 


A ATQ /">^ 


A AOOA /l T^ 


A AO AO ^^ 


A AA/1/1 /I 

U.UU44 (1 Jj 


A AA1A /I /l^ 

U.UUjU (14J 


A AAl A /l 1^ 

U.UU 10 (1 Jj 




A Al IT /"I Q"\ 


A Al QC /"I 


A A101 /"I T"\ 

U.Ujzj yi- /) 


—A AAOO /"I /1"\ 


A AAOT /"l /l^ 

U.UUz / (,14J 


A AAAT /"l 1"\ 

U.UUU / (,1 Jj 




A Al 1/1 f'l 
U.U3 14 {i-y) 


A AO/1 f'l T\ 
U.UZ4D (,i /J 


A A1/1 A f'l T^ 
U.U j40 [i-/) 


A AAA 1 Ci A\ 
U.UUUl (,14J 


A AATA Z'l A\ 
U.UU /O (, 14J 


A AAAO (^i A\ 

u.uuuy (,14J 




A AT^A /l Q\ 

U.UzjU vloj 


A Al 11 /'I n\ 
U.Uj 11 (ivj 


A A/1 Al /■ 1 n\ 

U.U4UJ {i-y) 


A AAIA /'^ Z\ 


A AAO^ /I /1\ 

U.UUz J vl4J 


A AAO 1 /'I ^ \ 

yj.yjyjZL {iJ) 




A A'2A0 /"I 0^ 


A AOTA /'I 0\ 

U.UZ /U (loj 


A Al AO 1 TA 

U.UjUV (1 /J 


A AA1 ^ /"I ^^ 

U.UUl J (1 J ) 


A AAl ^ /"I /I^ 

— U.UUlj (,i4J 


A AAOO /'I /1\ 

U.uuzy (i4j 


L-ZOL- 


A AOTI /"I 
U.UZ / I /J 


A AOAQ /"I /;"\ 

u.uzuy (,ioj 


A AOTQ /"I 
U.UZ /y ylJ) 


—A AA1A /"1 1"\ 
U.UUjO (^Ij J 


A AA/11 /"l 1"\ 

u.uu4j yij) 


A AAOT /"l 0"\ 

U.UUz / yiz) 


Cz /L- 


A AIAO /'I 0\ 

U.U^UZ (loj 


A AOA1 ^'^ n\ 
U.UZU^ (,1 /J 


A AIIA /'1/^\ 

U.Uj lU (loj 


A AA 1 1 /I \ 

— U.UUlo (14j 


A AAAO /"I '3\ 

U.UUUo (,1 Jj 


A AAO 1 ^^ 1\ 

U.UUZl (1 jj 


L-ZoL- 


A AT 10 /l 

U.Uj iz (l<5j 


A AO 10 ^^ n\ 


A AOT^ /l A^ 
U.UZ / J ^iDj 


A AA1 ^ / 1 /I ^ 

U.UUjj vl4j 


A AA/IQ /l 1^ 

U.UU4y yi-j) 


A AA^o ^^ 1^ 


L-ZyL- 


A ACT tA\ 
U.Uo / (,4J 


A A^^ 


A All /"O^ 

U.Ujj (^zJ 


—A Al A /"l^ 

U.UlU yj ) 


A AAA /"O^ 
U.UUU (^z J 


A Al 1 /"O^ 

u.uii yZ) 




A AIT /"O^ 
U.U J / (zj 


A A1^ /"O^ 

U.Ujj yZ) 


A f\A^ /"O^ 
U.U41 (^zj 


—A AATA /" 1 T"\ 

U.UU/U (,1 /J 


—A Al 01 f1 A"\ 

U.Ulzj yio) 


A AA1C /"I 

U.UUjo (,lOj 




A A^Q 


A A/1 1 /0\ 

U.U41 {Z) 


A A/1 /OA 
U.U40 (Z J 


A Al A z'OA 

— U.UlU yZ ) 


A AOA /0\ 

—U.Uzo yZ) 


A AA/1 1 /"l Q^ 

U.UU41 (lyj 


l^jZl^ 


A ASS 

U.UcSo \p ) 


A AS1 


A 1 IT 

U. 1 J / (^D j 


A Al C 

U.Ul J (4j 


A AAT 

U.Uo / \P) 


A Al Q fA\ 

U.Uiy yH) 




A AOTI /"l Q\ 
U.UZ / I (^loj 


A AOQO /"I 0"\ 

V.VZyZ yly) 


A A0Q4 /"I 

u.uzy4 (^loj 


—A AA01 /"I 
U.UUZj (^14j 


A AAl 4 /"l 1"\ 

U.UU 14 yi-j) 


A AA40 ^lA^ 




A A1A1 /'I n\ 

U.U3U3 (lyj 


A AO/;:0 /'I 0\ 

U.Uzoo (loj 


A A1A/1 /'I 0\ 

U.Ujo4 ( loj 


A A A IT 1 

—U.UUl / (1 Jj 


A AA 10 /'I /I \ 

— U.UUlo (14j 


A AA^O /'I /1\ 

U.UUjz (14j 




A Alio 1 n\ 
U.U3 lo {ly) 


A AO/^T /^l A\ 

u.uzo / (lyj 


A Al ^ 0 1 0\ 

U.Ujjo (loj 


A A A 11 /'I 

U.UUl 1 yi-J) 


A AAAA /^l 

— u.uuuy (1 jj 


A AAAO /'I ^\ 

U.UUoo (,1 jj 




A AAO 

U.UOZ yj ) 


A A^S 

U.Ujo yj ) 


A A1Q /O^ 

U.UjV (Z ) 


A AO /I /O^ 

U.UZ4 yZ) 


A AAO fl\ 

\j.\j\jZ yZ ) 


A AAl /OA 

U.UUl (Zj 




A ATA 
U.U /U (^J J 


A AA^ /"l^ 
U.U04 yj) 


A A^A /"l^ 

U.Ujo yj ) 


A A1^ /"l^ 

U.Ujj yj) 


A Al Q /"O^ 

U.Uiy yZ) 


A AAl /"O^ 
U.UUj (^ZJ 




A A IS /'0\ 

U.Uoo (zj 


A A^ 1 /"3\ 

U.UDl yo) 


A ATI 

U.U / 1 (,Jj 


A Al /I /'0\ 

U.U14 yZ) 


A A 1 A /'0\ 

u.ulu yz) 


A AOA /"OA 

U.UZU (ZJ 




A A/10 

U.U4Z (J J 


A A^ A 

U.UjU {5 ) 


A A/C1 

U.Uol yj) 


A AAI /0\ 

U.UUj yZ) 


A A 1 A /0\ 

—U.U 1 o (^zj 


A AAT /'OA 

U.UU / (Zj 




U.UiO (zj 


A A^ A 

U.UjU {j ) 


A A/1/1 /"O^ 

U.U44 yZ ) 


A AAIT /"I 0"\ 

U.UUj / y^y) 


A AAA/1 /"I T"\ 

— U.UUU4 (1 /J 


A AA/^ 1 /■ 1 OA 

— U.UUol yio) 




A All /"O^ 

U.U J J (^zj 


A A^A /"l^ 


A A4T /"O^ 
U.U4 / t^z J 


A AA44 /"I Q"\ 

U.UU44 (^lyj 


—A AA^A /"l T"\ 

U.UUjU (,1 /j 


A AAC /'0"\ 

U.UUo yZ) 


i^4ZC 


A hlA 
U.U34 [Z ) 


A AOQ/1 /l Q"\ 
U.UZV4 (,iyj 


U.U44 [Z ) 


A AAO^ /"l A^ 
U.UUZj (,1 DJ 


A AAOO f'l A^ 

u.uuzz (^loj 


A AA1A /"l AA 
U.UUjO [i-0) 




A A/1 A /O^ 
U.U4U yZ ) 


A A/IT /"l^ 
U.U4 / (^Jj 


A A/1 A /"O^ 
U.U40 (^.Z j 


A Al ^T /l 

U.Ul J / y^y) 


A AA/10 /'I S^ 
U.UU4Z (^1<5J 


A AAS /'OA 

U.UU<5 yZ) 




Alio 

U.iio yp) 


A ACQ 


A AAl /"l^ 
U.Uol (^J J 


A AIT /"/l^ 
U.Uj / yr) 


A A/11 /"l^ 
U.U4j (^j ) 


A Al 1 /"lA 

U.Ulj yj) 




A Alio 


A All /"O^ 

U.Ujj (zJ 


A A1AA /"I T\ 

U.UjUU (1 /J 


A AAI^ /"l 

U.UUjj ylj ) 


—A AAl 0 /"I 
U.UUlz yl^j 


A AA^4 /"I /lA 

U.UUj4 (^14J 




A A/IQ 

u.U4y {o) 


A A^Q 

u.ujy (jj 


A AOO/^ /'I 0\ 

U.UZoD ( loj 


A AO 1 

U.UZl yZ) 


A AA/IA /"l 

— U.UU4U (loj 


A AA^ A /"I SA 

U.UUjU (loj 


1^4 /L- 


A A^A /"l^ 

U.UjU yj ) 


A A/^ 1 /"l^ 

U.Uol yj) 


A AO/1/1 / 1 T^ 

U.UZ44 yi- / ) 


A Al 7 fl\ 

U.Ul 1 yZ) 


A AAl ^ /I A^ 

U.UUlj (loj 


A Al 1 A /l TA 

U.Ul L\J yL / ) 




A A4Q 

u.U4y yj ) 


A A^T /"l^ 

U.Uj f \j) 


A A^A /"l^ 

U.Ujo (^j J 


A Al A /"O^ 

U.UlO yZ) 


—A A AO /"O^ 

U.UUy yZ) 


A AAA /"OA 
U.UUU (^Zj 


C4V\^ 


A A^Q 
U.U jV [j ) 


U.UOD (4J 


A AAQ /"l^ 

U.UoV (j ) 


A AO^ 
U.UZ J (j ) 


A AA/1 /l^ 
U.UU4 (j J 


A AAA f'lA 
U.UUO (^J J 




A A/1 "7 

U.U4 / ( 3 j 


A A01 /'/1\ 

U.Uoj (4j 


A A/^A 

U.UoU (j ) 


A AO^ /1\ 

U.Uzj (j ) 


A AA/1 /'0\ 

U.UU4 (Z J 


A A 1 A /"lA 
U.UlU (j j 


C51C 


0.040 (2) 


A AO 1 /■ /I \ 

0.081 (4) 


A Al T /TX 

0.037 (2) 


A AA /I 

0.004 (2) 


A A 1 1 /; / 1 '7\ 

0.0116 (17) 


A A 1 1 /■'>\ 

0.013 (2) 


C52C 


0.054 (3) 


0.063 (3) 


0.038 (2) 


0.006 (2) 


0.0077 (19) 


0.016(2) 


C53C 


0.128 (5) 


0.068 (3) 


0.0209 (19) 


-0.056 (4) 


0.007 (2) 


-0.001 (2) 


OlOC 


0.077 (2) 


0.0334 (15) 


0.0348 (14) 


-0.0098 (15) 


0.0110 (13) 


-0.0101 (12) 


C55C 


0.095 (5) 


0.073 (4) 


0.065 (3) 


0.001 (4) 


0.028 (3) 


-0.016 (3) 


C56C 


0.162 (8) 


0.145 (8) 


0.074 (5) 


-0.031 (7) 


-0.012 (5) 


-0.021 (5) 



sup-22 



supplementary materials 



CD /C 


U.UoD \L ) 


U.UZOO (loj 


AA11/1 ^^^\ 
U.Uj34 \ \- I) 


A AAIO /"l C\ 

— u.uu3y (i3j 


A AA 11 ^^ A\ 
— U.UUll (14j 


A AAA1 ^^ A\ 

U.UUU3 (,14j 






A AQ/i /■0\ 

U.U30 {Z) 


A AT OA / 1 0\ 

u.ujou (lyj 


A Al 1 O /'I 0\ 

— U.Ullo (loj 


A AAOO /I 7\ 

— u.uuyy (1 /J 


A AAl O /'I 

U.UUlo (lOj 




A A^^ CX\ 


A AT 1 /^0\ 

U.U31 (ZJ 


A Ad /'o^ 
U.UjI \Z) 


A Al 1 O 1 0\ 

— u.ui iz (lyj 


AAl QO /"I Q^ 

— U.Uloy (lyj 


A AAl 7 1 0\ 

— U.UU3 / (loj 




A AylA {X\ 


A A44 

U.U44 (^j) 


A AQA //1"\ 

u.uyu \f\) 


_A AAO /0"\ 

U.UUz yZ) 


_A Al Q /0"\ 

U.U 1 y (z J 


A Al Q 

U.Ulo yj) 


Cole 


A A^A CW 


A A/1 C 

U.U4j (3 ) 


A 1 1 C /'C\ 

U.l 1 J ( J j 


A AA/1 /'0\ 

— U.UU4 yZ ) 


A A 1 7 /"3\ 

—U.UI / yj) 


A AAO 

U.UUo {j ) 




A A^/^ 
U.UjO \p ) 


A A^/l 

U.Uj4 (^3 j 


A 1 TO /A^ 
U.13Z (^OJ 


A AA/l f'X\ 

U.UU4 yj) 


A A/1 1 //l ^ 

U.U41 (4j 


A AOO ^A\ 

\j.\jzz y^■) 




A AQA 


A A77 i'A\ 
U.U / / (^) 


A AO/I //l^ 

U.U/4 (^4J 


A AOC rA\ 

U.Uzj (4J 


_A AC 1 i"5\ 

U.Uj i- yj) 


_A Al A 

U.Ulo yj ) 




A A0 1 

V.VOJ {ft} 


U.UOz {^j) 


A ACA /'5"\ 

U.UjU (^j j 


_A AA-i 

U.UU3 (3 } 


_A AO 1 /ox 

U.U31 yZ) 


A AAA /0"\ 

U.UUU yZ) 


Co jL. 


U.U30 (^Z J 


A AAA 
U.UOO [ j ) 


U.Uj4 yZ ) 


A Al /I /OX 

U.U14 (ZJ 


A A0A1 f'l 

U.UZU3 ( lyj 


A AA^ /"O^ 
U.UUj [Z) 


cooc 




A 1 OQ /A^ 

u. izy (Oj 


A A/1 ^ 

U.U4 J yj ) 


A A^ 1 fA\ 

U.Uj 1 (4J 


AAIO fl\ 

U.UIZ yZ) 


A Al A 

U.UlO yj) 


Co /C 


A ACA 

U.UjU (^3 ) 


A AQO ^A\ 

u.uyz {^) 


U.U44 (^Z j 


_A AOQ /"5"\ 

u.uzy (3 J 


_A AAQ /0\ 

U.UUo yZ) 


A AAA /0"\ 

U.UUU yZ) 


COoC 


A A01 

(4 ) 


A AO 1 /'/1\ 

U.Uol (4j 


A A1 C /■0\ 

U.U3 J (z j 


A AA/1 ^1\ 

— U.UU4 (3 j 


A A 1 O /'OX 

— U.UlZ {Z ) 


A AAl ^'0^ 

U.UUl yZ) 


cove 


U.UZOZ {lo) 


U.UZoj (loj 


A A1 7 1 1 0\ 

U.Uj /I (loj 


A AA/1 1 C\ 

U.UU40 ( l3j 


A AAOO /'I /1\ 

U.UUo / (14j 


A AAIO /'I C\ 

— U.UU3Z (1 jj 




A AT> fl\ 

U.UjZ (Z J 


U.UZ /z (lyj 


A A/1 7 fl\ 

U.U4 / j 


A AAA/1 /l A^ 

U.UU04 (lOJ 


A AAA7 / I A^ 

U.UUO / (loj 


A AA^^ /"l A"\ 

U.UUj J (loj 




A All /"O^ 


A A-JI /'0\ 

U.Uj 1 (,zJ 


A AOI 

U.U / 1 1,3 J 


_A AAQA / 1 'T'l 

u.uuyu (1 / J 


A AAQ1 /I Q"\ 

u.uuol (lyj 


_A Al A /ON 

U.UlU yZ) 




A A1C f'l'^ 


A A^ 1 CX\ 
U.Uj 1 


A 111 ^A\ 
U. 1 1 3 [^) 


_A Al 1 /OX 

U.UI 1 (ZJ 


A AA7 /"JA 
U.UU / (3 J 


A Al S f'X\ 

U.Ulo (3 ) 


C/ jC 




A A^Q fA\ 
U.UjV (4J 


A OO 1 /QA 

U.zZ i- yy) 


_A AAQ 

U.UUo (3 J 


A A1/1 /'^'^ 

U.U34 [D ) 


A A17 /'^\ 

U.U3 / (Jj 






A AAC 

U.UOj {j ) 


A lAI /I /1\ 

U.iUl vl4j 


A AAO 

—U.UUz (3 J 


A A01 

U.UZ3 (0 ) 


A AAQ /'7^ 

u.uuy ( / J 




A ACO //l^ 


A ACQ /C\ 


A 1 QQ /Q\ 

U.loo yo) 


_A Al -5 /A\ 

U.U 13 (4J 


U.UOU (j ) 


_A AO 1 /A^ 

U.Uzl (OJ 


C/oC 


A A/n 


A A/^7 

U.UO / (3J 


A AO 1 /"/l \ 

u.uy 1 (4 ) 


A A 1 O 

— U.UIV (3 ) 


A AO/^ 

U.UZO (3 j 


A Al 1 

—U.UI 1 ( J j 






A AT 17 /l /l^ 

U.U3 1 / (,14) 


A AOT^ /"l 1 ^ 

U.UZ3J (1 1 j 


A AAAO /l 0^ 

U.UUUo yi-Z) 


A AA/1 A / 1 A^ 

U.UU40 (lUJ 


A AA7A /" 1 A^ 

U.UU/U (lUJ 


\JL\J 


A A-l 1 Q /I 


U.UJzj (,14J 


A AOQQ /I 0\ 

u.uzyy (.i-^j 


A AAIA /"I 1 ^ 

U.UU3U (llj 


_A AA04 t1fY\ 

U.UUZ4 (lUJ 


A AACO /I A\ 

U.UUj f yi-yj) 


\J5\J 


A A^O 

U.U/z (^zj 


A AQO 

u.uyz {^j) 


U.U4j4 (^loj 


U.U14 yZ) 


_A Al QO /I '7\ 

U.Uiyz yi- /) 


_A Al QA /I Q"\ 

u.uiyu (lyj 


C\AT\ 


A Ayl Q /">\ 

U.U4o (^Z J 


A AAO ^o\ 

U.UOZ i^Z) 


A A7A /OA 

U.U /U (^Z J 


A AAQ7 ^'^ A^ 
U.UUV / [ LD) 


A AOOQ n A^ 

u.uzzy (^1 oj 


A Al AQ /l n\ 

U.UlUo yi- / ) 




A A'JOQ 9^ 

u.uzzy (i^j 


A A/in /I 
U.U43Z vl Jj 


A AOAA /"l 1 ^ 

U.UZOO (1 1 j 


A AAA 1 /l 1 ^ 

U.UUUl (1 1 j 


A AA^/l fQ\ 

U.UU j4 (y ) 


A AA/1 A / 1 A^ 

U.UU40 (lUJ 


UOJJ 


U.Uj 14 (^1 


U.UZ4 / yi-Z) 


A AOQ1 /I 0"\ 

u.uzyi (^izj 


_A AAOO /I A"\ 

U.UUZZ (lUj 


A AAQI /"I m 

U.UUo3 v^Uj 


_A AA4A /Q^ 

U.UU4U (yj 


\J l\J 


A AAA /">A 

U.Uoo (z ) 


A A/1 c/;: /'I n\ 
U.U4jO {ly) 


A AC OO /'I n\ 

U.UjoZ {ly) 


A AA/1 C 1 

— U.UU4j (loj 


A A11C ^^ 
U.U13j (loj 


A Al CO /^l C\ 

U.UI jy (1 jj 




U.UOo {Z ) 


A A170 /'I 

U.U3 /z (,ioj 


A A/1 1 C /'I C\ 

U.U41 J yij) 


A AA/1 1 /■! C\ 

— U.UU41 (,l3j 


A AO/1/;: /'I /1\ 

U.UZ40 (,14j 


A A A 1 C 1 0\ 

— U.UUl J (Izj 




U.Uoo (z J 


A A/1 7A /'I Q\ 

U.U4 /U (loj 


A AOOn /'I 1\ 

yj.yjZZy ylj) 


AA101 /'ICX 

U.UlZl (1 Jj 


A AAQA /'I 0\ 

U.UUoU (IZJ 


A AAOO 1 0\ 

—yj.yjyjZy ylZ ) 


UlUJJ 


A A/;/; 
U.Uoo (Z ) 


A f\AAQ /"I 7"\ 

U.U44y yi- / ) 


A AOQA /I -5^ 

U.Uzyu (,l3j 


_A AAO 1 /I C\ 

U.UUz 1 (IjJ 


AAl AA / 1 0"\ 

U.UIUU yi-Z) 


A Al OA /"I 

U.U1Z4 (IZ ) 


1 


U.IZV (^4j 


A OAQ /'7\ 

u.zuy /J 


A A^ 1 f'O^ 
U.UjI [Z) 


A A7 1 CA^ 
U.U / L [H) 


A AO 1 
U.UZl [Z) 


A AOQ /"J^ 

u.uzy (3 j 




A ATI /"5\ 

U.U / J v^J 


A 1 1 a /ax 
U. 1 1 3 [ j) 


A A/1/10 /'l 0^ 
U.U44Z (^lOj 


A AAl fl\ 

U.UUl yZ ) 


A AA/10 /'I 7^ 
U.UU4Z [ i- / ) 


A Al ^ /O^ 

U.UI J yZ) 




U.UjU4 yij) 


A A/1/1 ^ /I 

U.U44D yi-J) 


A Aooo ^^ ^\ 
U.UZoZ yii) 


A AACQ / 1 1 \ 

U.UUjo (1 1 j 


A AA7A / 1 (W 

U.UU /U (lUJ 


A AA 1 /I 1 \ 

U.UUlO (1 1 J 


VJi'fJJ 


A AO CO /I 

U.Uzjz yiZ) 




A AO -5 A /I A\ 

U.UZ3U (,1UJ 


_A AA 1 / 1 1 ^ 

U.UU41 (llj 


_A AAO A 

V.VvZO yy) 


_A AA04 t1fV\ 

v.VVZ^ ylv) 




A ACQ /">\ 

U.U JO ) 


A ^ Af>. {A \ 
U. 140 (^4J 


A A/1 AA ^'^ si\ 
U.U400 yi-o) 


A A/1 7 
U.U4 / [Z) 


A A 1 1/1 a ^\ 

U.U 1 34 (,1 Jj 


A AA 1 

U.UUl yZ) 


UloJJ 


A A/1 A/1 /l 

U.U4U4 V 1 Jj 


A A/lQ/1 /l 7^ 
U.U4y4 ^1 / J 


A A07T /"l 0^ 

U.UZ /3 (,l-!ij 


A AAl A /l 0^ 

U.UUlU yi-Z) 


A AA/ll /"l 1 ^ 
U.UU43 (1 1 j 


A AAAO fi i\ 

yj.yjyjyjZ (i i j 




U.Uzzl (^lOJ 


U.UZO/ (,1 /J 


A AOIT /I C\ 

U.UZ3 / yi-J) 


_A AAAQ /l IX 

u.uuuy y^j) 


A AAl A /'I 0^ 

U.UUlO yiZ) 


A AAl 1 /i '^^ 
U.UU13 (ijj 




U.Uz /U (^1 /J 


A AOOA /I 'T^ 

U.Uz/U (,1 /J 


A AOOQ /I C"\ 

u.Uzzy (1 Jj 


_A AA/l 7 /"l/l^ 

U.UU4/ (14J 


A AAOO /I 0"\ 

U.UUZ3 (IzJ 


_A AAJ^I /I 0\ 

U.UU43 (IjJ 




A AlAA /I Q\ 

U.U3UU ^oj 


A ATC /">\ 

U.Ujj yZ) 


A A 1 QC /I /1\ 

U.UIVj [i-^) 


A AAII /l C\ 

U.UU33 [i-~>) 


A AAAO /I 0\ 
U.UUUZ [ i-Z) 


A AAAQ /I 0\ 

u.uuuy (13J 




U.UZ41 (1 /j 


A AOQA /"l 


A AO/n /l 


A AAAQ / 1 /I ^ 

\J.\j\j\jy (14J 


A AAH /l 'X\ 

{).{){) jj yi-j) 


A AA1/1 /l 1^ 

{).{){) jH yi-j) 




A AO 1/1 / 1 

U.UZ14 yi-O) 


U.UZoO (,loj 


A AO -20 /I C"\ 

V.vZjZ yi-J) 


A AAAC /"I 

U.UUUj (14j 


_A AAl A /"l 

U.UUlO (l^j 


_A AA/11 /I 0\ 

U.UU41 (13j 


L-OJJ 


A A71Q /l A^ 

U.UZjV (,ioj 


A AOA^ 1\ 

U-UZOj y\- 1 ) 


A AO 11 ^^ A\ 

U.UZ 11 (^ 14J 


A AAAO /'l 
U.UUUZ (, 13J 


A AAA^ fi 1\ 
U.UUUj [i-Z) 


A AA 10 fM\ 
U.UU IZ yi-Z) 


C/JJ 


yj.yjZjj (loj 


U.Uzzj (loj 


A AO/1 A 1 C\ 

U.Uz40 (l3j 


A AAAA /^l 1\ 

U.UUUU (13j 


A AAA1 /^l 0\ 

—U.UUUl (Izj 


A AAAO f 1 0\ 

—U.UUUo (Izj 


CoD 


A AO o /I /I /;\ 

0.0224 (16) 


A AO T 1 /■ 1 /;\ 

0.0231 (16) 


AA001 z' ^ A \ 

O.OZZi (14) 


A AA AO /■ 1 1 \ 

0.0048 (13) 


A AAAA /I 0\ 

0.0009 (12) 


A AAO O /■ 1 0\ 

-0.0028 (12) 


C9D 


0.0261 (17) 


0.0245 (17) 


0.0261 (15) 


0.0045 (13) 


-0.0028 (13) 


-0.0040 (12) 


ClOD 


0.0200(16) 


0.0292 (18) 


0.0305 (16) 


0.0040 (14) 


-0.0009 (13) 


-0.0034 (14) 


CUD 


0.0268 (17) 


0.0197(16) 


0.0283 (16) 


0.0042 (13) 


0.0017 (13) 


-0.0026 (12) 


C12D 


0.0268 (17) 


0.0228(16) 


0.0243(15) 


0.0026 (13) 


-0.0024 (12) 


-0.0055 (12) 


C13D 


0.0219(16) 


0.0238 (17) 


0.0270 (15) 


0.0026 (13) 


-0.0016 (12) 


-0.0028 (12) 



sup-23 



supplementary materials 





U.UZ JO [i-/) 


A A1 10 ^^c^\ 


A AO'JA /l 

U.U2oU yi-J) 


A AA 1/1 f'l /l^ 
U.UU 14 [i-^) 


A AA07 fi 0^ 
U.UUZ/ [i-Z) 


A AAA1 fi 'X\ 
U.UU03 yi^j) 




A AT3A / 1 n\ 

U.UzJU {L /) 


A A17 {'^\ 

U.U3 1 \Z) 


A AT AO /'I /1\ 

U.UzUo (14j 


A AAA1 / 1 /I \ 

U.UUUJ vl4J 


A AA/17 /I 0\ 

— U.UU4/ (IzJ 


A AA 1 A /■ 1 1 \ 

— U.UUl U (13j 


CioJJ 


U.Uij (zj 


A A/1 O /^TX 

U.U4Z yZ) 


A AO 17 1 ^ \ 

U.Uzl / yij) 


A AA/17 /"I 

U.UU4/ (loj 


A AAOQ /"I /1"\ 

— U.UUzo (14J 


A AAl A 1 /I \ 

— U.UU3D (14j 


L-i /JJ 


U.U4o (Z) 


A A47 


A A1 C4 /"I 
u.u lo4 (^1 Jj 


A AAI 1 /"l Q"\ 
U.UUjI (,1oJ 


A AA07 
u.uuz/ yi-j) 


A AAl Q /"I 

U.UUiy yiO) 




U.UjV {Z ) 


A A/l 1 /">\ 

U.U41 (zj 


A A7/^c ^'^ 7\ 
U.UZDJ (1 /j 


A AA1 /I /"I 7\ 

— U.UUj4 (1 /J 


A AA07 /"I C\ 

— U.UUz / yi-j) 


A AACA /'I C\ 

U.UUjd yi-J) 




A AOAA /l '1\ 

U.UZdU (,1 /J 


A A1 11 /l 


A AO^/l /l 

U.UZ J4 (1 Jj 


A AA 1 Q / 1 /I ^ 

U.UU ly (,i4j 


A AA11 /"l 1^ 

u.uujj yi^j) 


A AAl 7 /l 1^ 

U.UUl / yi-j) 




A A'1'2'5 /I 




A Ai /i /l^ 
U.UloJ vl4J 


—A AA 1 /■ 1 /I ^ 

U.UUlO vl4J 


A AAAO /l 0^ 

U.UUUz vlzj 


—A AAAi 
U.UUUl yi-j) 




A A-ic/; /I Q"\ 




V.vZZj yij} 


—A AAIO /"I 

U.UUJ / yij ) 


—A AAll /"1 1^ 
U.UUJl (^1 J J 


A AAOA /"1 1^ 

U.UUzU ylj ) 




A A'5'>'7 /I Q"\ 
U.UjZ / VloJ 


A AO'iQ /l 7"\ 

Kj.KjZoy yi 1 } 


A A07A ^^ A\ 
U.UZZU Vi4J 


A AA 1 C (^i A\ 
U.UU 1 cS ( 14J 


A AAl A. (i 'X\ 
U.UUlD yi-J) 


A AAOQ f'l 0"\ 

u.uuzy [i-Z) 






A AOIQ /l 7"\ 

Kj.KjZjo yi 1 ) 


{j.yjZjQ y^J) 


A AA 10 fi A\ 
U.UUIZ (14J 


A AAOA ti 'X\ 
U.UU /U (,1 


A AAAQ / I 1^ 

U.uuuy (i3j 




U.Uzjo (,1 /J 


A AOQ 1 ^^ Q\ 
U.Uzol yi-o) 


U.Uzoj vl 


—A AAOQ /"l /1"\ 


—A AAAQ 
\).\)\)\)(S yi-J) 


—A AA 1 A ^1 A'\ 
U.UUlO vl4J 


CZjL) 


U.UZDD (,1 /J 


A A'>A7 ^^ 
U.UzU / (,10J 


A AO/1 C /■ 1 ^\ 

U.Uz4o ( l->j 


A AA 17 /'I 1\ 

U.UUlZ yi-j) 


A AAA7 /'I 0\ 

U.UUU / ( Izj 


A A A 1 A /■ 1 0\ 

— U.UUlU (Izj 


CzdU 


A ATTT /'I 0\ 

U.Uz / / (loj 


A AT>1 ^^ 7\ 

U.Uzzj (1 /j 


A A701 1 /1\ 

U.Uzzj (14) 


A AA1 7 1 1\ 

— U.UUjz (13j 


A AA 1 C 1 0\ 

U.UUIj (Izj 


A AAAA / 1 0\ 

U.UUUo (IzJ 


l^Z / JJ 


U.UZj4 (1 / J 


A AOOA /l 7^ 

yj.yjZZv yi- / ) 


A AOQA /l 

u.uzyo yi-o) 


A AAl C /I 1^ 

U.UUlcS (1 J J 


A AAA7 /l 1^ 

U.UUU / yi-O) 


A AA 10 (i 'X\ 

U.UUlZ yi-j) 


L-ZoJJ 


A AO /CO /I 7"\ 

U.Uzoo (,1 /J 




A A0 17 /"I 

U.Uz J / yi-J) 


A AAAQ /"l 1^ 

u.uuuy (,1 


A AAIA /"l 0"\ 

U.UU JO yi-Z) 


A AAA4 /"l 0"\ 

U.UUU4 yi-Z) 


czyjj 


A A/^A 


A A/1 1 /">\ 

U.U43 (ZJ 


A A7Cn /'I 7\ 

u.uzjy {i- /) 


A AAl /'OX 

U.UU3 (Zj 


A AAAO /'I 7\ 

—U.UUUz yi- 1 ) 


A AI ^ A ^^ a\ 
— U.Ul 14 (,lDj 




A A"!/! 

U.U 34 {Z ) 


A A10 /">\ 

U.Ujo (Zj 


A AI /II / 1 Q\ 

U.UJ41 ylo) 


A AA71 /I 

U.UU /J yio) 


AAl AO / 1 C \ 

— U.UlUy yi-~>) 


A AAAO /'I C\ 

\j.\j\j\jZ yi-J) 






A A1 ^ 

U.U3j (ZJ 


A A/I /I /'0^ 

U.U44 yZ ) 


A AI 1 1 /"I o^ 

u.uiii (lyj 


A AOA/I /"I o^ 

—\).\)Z\y\ (lyj 


A AAl 7 /■ 1 n\ 

U.UU3 / (1 / J 


L-JzJJ 


A AQI 


A AAQ //l^ 


A 1 AO 

U.iuy (^j J 


—A AOI 

U.Uz J (^j ) 


—A A ^4 (A\ 

U.Uj4 \h) 


—A AI 0 (A\ 

U.Ulz yn) 




A A Tin ^'^ n\ 
yj.yjZiy (,1 /J 


A ATO /">\ 

U.Uzo (ZJ 


A A70O /' 1 7\ 

U.Uzoy yi- /) 


A AAOC /"I /1\ 

U.UUzj (14j 


A AAO/^ ^'^ i\ 
U.UUzo (13j 


A AAl o 
— U.UUjo yi-o) 




A AOI/l /l 7^ 


A All 
\j.\Jjj yZ) 


A A1/1Q /l 7^ 

U.U j4y yi- / ) 


A AAOA /l /l^ 

U.UUZU (^14J 


A AAA1 {i A \ 
\J.\J\J\JD (14j 


A AA^A a ^^ 
U.UUjU (13 j 




A A-l 1 

U.UJi {Z) 


U.UzzU y^o) 


A AloA ^^ Q^ 
u.u J /U vloj 


—A AAl 0 /l 
U.UUlZ yi-J) 


A AA/1^ /'I ^^ 
U.UU4j vl jJ 


—A AAO ^ (iA\ 

U.UUz J (^14J 




U.U4/ (Zj 


A A^A /O'X 

U.U4U yZ) 


A AIO /"O^ 

u.ujy (^zj 


—A AA71 /"l 
U.UU /I y^o) 


A AAA4 {M\ 
U.UU44 yi 1) 


—A AAAO 
U.UUUz yi- 1 ) 


ID 


U.UjO yj ) 


A A/10 /O^ 


A A^7 

U.UD / (, J J 


A AOA 

U.UZU [Z ) 


A A 1 /OX 
U.U 1 0 (^Z J 


A AA/1 /"O^ 
U.UU4 (Z ) 




A An fO\ 
Kj.yjjZ f^Z) 


A A/1/1 
U.U44 \^Z ) 


u.uoy ) 


A AACA / 1 

U.UUcSU (IcSJ 


A AA^ 

U.UU J yZ) 


A AI Q {1\ 

u.uiy yZ ) 




U.UJ J (^z j 


A ACQ 

U.UjS yj) 


A A^A /"O^ 

U.UjU yZ) 


A AAl /"O^ 

U.UU J yZ) 


—A AAl A /"l 0"\ 

u.uujo v^yj 


—A AAO /"O^ 
U.UU 1 yZ) 


C4UL) 


A A17 /''~>\ 

U.U3 / (zj 


A A/1 ^ /'TX 

U.U4j (Zj 


U.U3 /o ( lyj 


A A A /I C /■ 1 0\ 

U.UU4j ( loj 


A AAAC ^^ 
— U.UUUj (loj 


A AAAQ /'I 7\ 

u.uuuy yi- 1 ) 


f^A 1 P\ 


A A1 ^ 

U.U3 J (z ) 


A A^^ /'IX 

U.Ujj (3 ) 


A A17 C^ X 

KjSjd 1 \Z) 


A AAOA 1 0\ 

— u.uuoy ( loj 


A AAAA /^l ^\ 

— U.UUyU yi-O) 


A AA7C 1 0\ 

—U.UU Ij yi-o) 




A AQQ /">\ 

(z J 


A AT /I A /'I Q\ 

U.UZ4U yio) 


A AI CO ( 1 n\ 

U.U3oy (lyj 


A A A 1 C 1 C\ 

— U.UUl J yij) 


A AAl C /'I C\ 

— U.UUl J yij) 


A AA 1 o ^^ A \ 
U.UUlZ (14j 


L>+jJJ 


U.U4Z yZ ) 






—A AA^C /"l 7"\ 

U.UUj<$ yi- / ) 


A AAA! /"l /;"\ 

U.UUU 1 yi-O) 


A AAl Q ^^ A"\ 

U.UU1(5 (,ioj 


C44JJ 


A AAO fA\ 

u.uys (4 j 


A A/;:i /'IX 

U.Uo3 (3 J 


A A^ 1 /'IX 

U.U J v \ j) 


A AA7 /'1\ 

—U.UU / yj) 


A A/1 /'1\ 

U.U4o {j ) 


A AAl /'0\ 

— U.UU3 yZ ) 


r^A ZT\ 


A Al AO / 1 0\ 


U.U3o (Zj 


A AT /I 0 /■ 1 /i\ 

U.UZ4o (loj 


A AACC /I C\ 

U.UUD J yi^j) 


A AAO<C /I 1\ 

—\j.\j\jZo yij) 


A AA 1 c ^^ A\ 
—U.UUl J (14j 


U4oJJ 


A f\An 

U.U4 1 \i) 


A f\^A 

U.Uo4 (3 J 


u.uzyo (lyj 


A AOO /"O^ 

—{j.KjZZ {Z) 


A AAAQ /"I /^^ 

U.UUOo (lOJ 


A AAAA ^^Q\ 

—U.UUUo (loj 


L>+ /JJ 


A A>17 /"l^ 

U.U4 1 \j) 


A A/;/; 


A A0 11 {\n\ 
U.Uzjl \\ 1) 


—A AI Q /"O^ 

u.uiy (^zj 


A AA 17 /" 1 

U.UUl / (,ioj 


—A AI OA a Q"\ 

U.Ulzo yi-o) 


C4oJJ 


A A^A 


A A7A 

u.u /U yj ) 


A A/1 /I /'0\ 

U.U44 \Z ) 


A AI /I ("OA 

— U.U14 yZ ) 


A AAA /'0\ 

— U.UUo (z ) 


A AA 1 /'0\ 

U.UUl yZ) 


L/+yjj 


A A/^ 1 C'X\ 


A AAS /"/l^ 

U.UOcS yH) 


A A/^1 /"l^ 


A AOA f'X\ 

U.Uzo yj ) 


A AAl /O^ 

U.UU J yZ) 


A AAO C'X\ 

U.UU 1 yj) 


UjUJJ 


A AC1 /'■5\ 


A ACQ //l^ 


A A4A /"l^ 
U.U40 (^J J 


—A AOQ 

U.Uzo (^J J 


A AA^ /"O^ 
U.UU J yZ) 


—A AAO 

U.UU / yj ) 


L-jlJJ 


A AIQ /0\ 

U.UJo (zj 


A AQ1 

U.Uyi (4J 


A Al^ /'0"\ 
U.U J J (zj 


—A AI A /"O^ 
U.UlO yZ) 


A AAOO /" 1 T\ 

u.uuyy (,1 /J 


—A AI Q /"O^ 

U.uiy (^zj 


i^JZJJ 


A A^ 1 


A A/^7 


A A10 f'0'\ 
U.U3Z (^Z J 


A AA^ /O^ 
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C57D 


A A1 C 

0.035 (2) 


0.036 (2) 


A AT7A /I /;\ 

0.0270 (16) 


A A A 1 o /■ 1 /;\ 

0.0012 (16) 


A AA/; 1 /■ 1 /I \ 

-0.0061 (14) 


A AAl A /■ 1 /I \ 

0.0039 (14) 


C58D 


0.039 (2) 


0.078 (3) 


0.039 (2) 


0.000 (2) 


-0.0046 (17) 


0.018(2) 


C59D 


0.049 (2) 


0.046 (2) 


0.0364 (19) 


0.0013 (19) 


-0.0108 (17) 


0.0086 (17) 


C60D 


0.056 (3) 


0.077 (4) 


0.084 (4) 


0.013 (3) 


-0.028 (3) 


-0.038 (3) 


C61D 


0.058 (4) 


0.143 (7) 


0.096 (5) 


0.032 (4) 


-0.011 (3) 


-0.041 (5) 


C62D 


0.047 (3) 


0.118(6) 


0.065 (3) 


-0.014 (3) 


-0.017 (2) 


0.003 (3) 
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0.03 / (2J 


A A/1 AT 1 n\ 
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0.0j<5 f^j) 


A AT/I /")\ 
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A AOQQ /I Q\ 
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O.OOoo vl4J 
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0.040 (^Z ) 


A AAIO /I 'T"* 

o.oojy (,1 / j 


A AA4Q /TT^ 

0.004c> (,1 /J 


A AAIC /I 7^ 

O.OOjj (,1 /J 


C71D 


0.029 (2) 


A A*?*? /IX 

0.033 (2) 


A ATC 
U.U /D {5} 


A AAC C /I 

0.0055 (17) 


A AA/1 A /I A\ 

0.0044 (19) 


A Al 1 

0.011 (z) 


C72D 


0.046 (3) 


0.093 (5) 


0.094 (4) 


0.018(3) 


0.025 (3) 


0.043 (4) 


C73D 


0.046 (4) 


0.113(7) 


0.185 (9) 


0.029 (4) 


0.048 (5) 


0.078 (7) 


C74D 


0.047 (4) 


0.083 (6) 


0.256 (13) 


-0.013 (4) 


0.005 (6) 


0.038 (7) 


C75D 


0.047 (3) 


0.058 (4) 


0.207 (9) 


-0.004 (3) 


-0.024 (5) 


-0.017(5) 


C76D 


0.037 (3) 


0.052 (3) 


0.118(5) 


0.005 (2) 


-0.005 (3) 


-0.020 (3) 



Geometric parameters (A, °) 



OlA — C2A 


1.373 (4) 


01 C — C2C 


1.381 (4) 


OlA — C29A 


1.430 (5) 


OIC — C29C 


1.439 (5) 


02A — C4A 


1.398 (4) 


02C — C4C 


1.394 (4) 


02A — C30A 


1.425 (5) 


02C — C30C 


1.431 (5) 


03A — C31A 


1.196(6) 


03C — C31C 


1.177 (6) 


04A — C3 1 A 


1.341 (6) 


04C — C31C 


1.354 (6) 


04A — C32A 


1.452 (7) 


04C — C32C 


1.454 (6) 


05A — C9A 


1.375 (4) 


05C — C9C 


1.375 (4) 


05 A — C41A 


1.412 (4) 


05C — C41C 


1.433 (5) 


06 A — CllA 


1.393 (4) 


06C — cue 


1.388 (4) 


06A— C42A 


1.415 (4) 


06C— C42C 


1.425 (5) 


07A— C43A 


1.209 (5) 


07C— C43C 


1.201 (5) 


08A— C43A 


1.316(5) 


08C— C43C 


1.333 (6) 


08A— C44A 


1.443 (5) 


08C— C44C 


1.458 (6) 


09A— C16A 


1.362 (4) 


09C— C16C 


1.374(4) 


09A— C53A 


1.412 (4) 


09C— C53C 


1.403 (5) 


OlOA— C18A 


1.383 (5) 


C54C— C55C 


1.428 (8) 


OlOA— C54A 


1.426 (4) 


C54C— OlOC 


1.444 (6) 


OllA— C55A 


1.197 (6) 


C54C— H54E 


0.9900 


012A— C55A 


1.289 (5) 


C54C— H54F 


0.9900 


012A— C56A 


1.454 (6) 


one— C55C 


1.166 (7) 


013A— C23A 


1.375 (4) 


012C— C55C 


1.338 (8) 


013A— C65A 


1.426 (5) 


012C— C56C 


1.536 (8) 


014A— C25A 


1.382 (4) 


013C— C23C 


1.373 (4) 


014A— C66A 


1.396 (5) 


013C— C65C 


1.427 (5) 


015A— C67A 


1.196 (6) 


014C— C25C 


1.399 (4) 


016A— C67A 


1.314 (5) 


014C— C66C 


1.402 (6) 


016A— C68A 


1.441 (5) 


015C— C67C 


1.193 (6) 


CIA— C6A 


1.393 (5) 


016C— C67C 


1.337 (6) 


CIA— C2A 


1.404(4) 


016C— C68C 


1.455 (5) 


CIA— C28A 


1.529 (5) 


CIC— C6C 


1.393 (5) 


C2A— C3A 


1.377 (5) 


CIC— C2C 


1.403 (5) 
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C24B— C25B— C26B— C28B 179.0 (3) 

014B— C25B— C26B— C28B -7.7 (5) 

C25B— C26B— C27B— C22B -1.0(5) 

C28B— C26B— C27B— C22B 178.5 (3) 

C23B— C22B— C27B— C26B 3.6 (5) 

C21B— C22B— C27B— C26B -176.3 (3) 

C27B— C26B— C28B— C69B -16.6 (5) 

C25B— C26B— C28B— C69B 162.9 (3) 

C27B— C26B— C28B— CIB 109.8 (4) 

C25B— C26B— C28B— CIB -70.7 (4) 

C6B— CIB— C28B— C26B -50.6 (4) 

C2B— CIB— C28B— C26B 129.1 (3) 

C6B— CIB— C28B— C69B 77.5 (4) 

C2B— CIB— C28B— C69B -102.8 (4) 

C4B— 02B— C30B— C31B -69.8(4) 

C32B— 04B— C31B— 03B 2.3 (8) 

C32B— 04B— C31B— C30B -177.1 (5) 

02B— C30B— C31B— 03B -22.0(6) 

02B— C30B— C31B— 04B 157.4(4) 

C5B— C7B— C33B— C34B -63.3 (4) 

C8B— C7B— C33B— C34B 170.8 (3) 

C7B— C33B— C34B— C35B 177.5 (3) 

C33B— C34B— C35B— C36B 67.9 (5) 

C33B— C34B— C35B— C40B -1 1 1 . 1 (4) 

C40B— C35B— C36B— C37B -0.6 (7) 

C34B— C35B— C36B— C37B -179.7 (4) 

C35B— C36B— C37B— C38B -0.3 (7) 



C20D— C19D— C21D— C22D -50.8 (4) 

C18D— C19D— C21D— C22D 130.5 (3) 

C20D— C19D— C21D— C57D 75.9 (4) 

C18D— C19D— C21D— C57D -102.8 (4) 

C 1 9D— C2 1 D— C22D— C27D 1 1 4 . 1 (4) 

C57D— C21D— C22D— C27D -11.0(5) 

C19D— C21D— C22D— C23D -66.7 (4) 

C57D— C21D— C22D— C23D 168.3 (3) 

C65D— 013D— C23D— C24D -9.9(5) 

C65D— 0 1 3D— C23D— C22D 1 7 1 .0 (3) 

C27D— C22D— C23D— 013D -177.7 (3) 

C21D— C22D— C23D— 013D 2.9(5) 

C27D— C22D— C23D— C24D 3.2 (5) 

C21D— C22D— C23D— C24D -176.1(3) 

013D— C23D— C24D— C25D 179.9 (3) 

C22D— C23D— C24D— C25D -1.1 (5) 

C66D— 014D— C25D— C24D 15.7 (5) 

C66D— 014D— C25D— C26D -163.0 (3) 

C23D— C24D— C25D— 014D 179.2 (3) 

C23D— C24D— C25D— C26D -2.2 (5) 

014D— C25D— C26D— C27D -178.3(3) 

C24D— C25D— C26D— C27D 3.1 (5) 

014D— C25D— C26D— C28D 4.3 (5) 

C24D— C25D— C26D— C28D -174.3 (3) 

C23D— C22D— C27D— C26D -2.3 (5) 

C21D— C22D— C27D— C26D 177.0 (3) 

C25D— C26D— C27D— C22D -0.8 (5) 

C28D— C26D— C27D— C22D 176.5 (3) 

C6D— CID— C28D— C26D 46.8 (4) 

C2D— CID— C28D— C26D -136.0(3) 

C6D— CID— C28D— C69D -78.9 (4) 

C2D— CID— C28D— C69D 98.3 (4) 

C27D— C26D— C28D— CID -114.1 (4) 

C25D— C26D— C28D— CID 63.1 (4) 

C27D— C26D— C28D— C69D 7.2 (5) 

C25D— C26D— C28D— C69D -175.6 (3) 

C4D— 02D— C30D— C31D -80.3(4) 

C32D— 04D— C3 ID— 03D 1 .5 (7) 

C32D— 04D— C31D— C30D 178.8 (4) 

02D— C30D— C31D— 03D -28.2(6) 

02D— C30D— C3 ID— 04D 1 54.6 (3) 

C5D— C7D— C33D— C34D 166.2(3) 

C8D— C7D— C33D— C34D -68.6 (4) 

C7D— C33D— C34D— C35D 176.3 (3) 

C33D— C34D— C35D— C40D -91.3 (4) 

C33D— C34D— C35D— C36D 86.7 (4) 

C40D— C35D— C36D— C37D 1.7(6) 

C34D— C35D— C36D— C37D -176.3 (4) 

C35D— C36D— C37D— C38D -1.6(7) 
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/^T/^D /^inT} r^iQT} r^mT} 


1 n fn\ 

l.U (7) 


f^1^,T\ f^inT\ f^1QT\ f^1(\T\ 

C36U — C3 lU — CioU — CiyU 


0.7 (7) 


/"''j'TD /"''JOD r^'jctiD r^Ano 


-U.8 (7) 


t~^'inr\ t~^'iQr\ t~^iCiT\ t~^Ar\T\ 
C3 /U — CjsU — C39JJ — C4UU 
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/"^"iOD /^"^ftD /^/lATD /^"iCD 

L.5 OD — L-i yrs — L.4UD — L. j 3D 


-U.l (7) 


/^'3<CT~\ /^'5CT~\ /^/IAT~\ /^'5AT~\ 
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A A 

— u.y (o) 


/"^"liCD r^'yc'D r^Af\T3 /"^ino 




/^'2/IT~\ /^'5CT~\ /^/IAT~\ /^'2AT~\ 

cj4u — cjju — C4UU — cjyu 


1 nn 1 /A\ 
1 / /.I (4) 


Cj4d — JD — C4Ud — Cjyhs 


1 TA A /"/I \ 
1 /V.V (4) 


/^OOT"^ /^'3AT~\ r^Af\r\ /^'3CT~\ 

C3sU — C3yU — C4UU — C35L) 


A A cn\ 

0.0 (7) 


CI Id — (JOD — C4ZD — C4jD 


— lOZ.D (4) 


/^11T~\ f^£,r\ t~^A'^r\ t~^Air\ 
C 1 1 JJ — U6JJ — i^4ZD — C43U 


1 /y.3 \5) 


C44d — USD — L-4iD — U /D 


/I 1 few 

-4.1 (9) 


C441J — UsU — C4 jU — U / JJ 


-0.5 (7) 


C44d — UoD — L/4jD — L.4ZD 


i/O.D {O) 


r^AAT\ r\OT\ r^AiT\ /^/m~\ 
C44U — UoU — C4iU — C4zU 


1 n /'A\ 
1 IJ.I (4J 


Dors — C4/r5 — C4jr5 — (J /hs 


1/1.0 (o) 


^/CT~\ t~^A'^r\ t~^A'^r\ r\nr\ 
U6U — L,^ZU — C43U — U lU 


1 CO 1 fAX 

— 1j5.3 (4) 


(JOD — C4zD — C4Jd — (JOD 


-8.7 (7) 


i^/^r\ r^A^T^ r^Air\ /^ot^ 
U6U — C4zU — C43U — UsU 


25.4 (5) 


C 1 ZD — C 1 4d — C4DD — C40D 


—DO. J (4j 


r^t cT\ /^i/iT~\ r^ACT\ r^AiZT^ 
C 1 5JJ — C 14JJ — C45JJ — C46U 


iCc n /A\ 
— OJ. / (4j 


/^I^D /^1/1D /^/ICD /~^/i/;d 

CI JD — C14h5 — C45d — C4Dh5 


If) /.J (J) 


/^lOT^ /^1/1T^ /^/ICT^ r^A/^T^ 

ClzU — C14U — C4jU — C46U 


loy.o (3) 


/^1/1D /^/I^D /^/i/;d r^AIT) 

C14h5 — C45h5 — C4Dh5 — C4 ID 


1 /3.1 {j) 


/^^AT^ r^AZT^ r^A^r\ r^Anr\ 
C 14U — C45U — C46U — C4 lU 


— loo.U (4) 


r^AZjD r^A/^iD r^AnjD /""cod 
C4Dd — C4dd — C4 ID — Cjzd 


HA A 1^ A\ 

~ /4A (4) 


/~^AZT\ r^A/^r\ r^Anr\ /^aot\ 
C45JJ — C46U — C4 lU — C4sU 


71.6 (5) 


C43D — C40D — C4 ID — C40D 


1 AiC 1 /A\ 

lUo.z (4) 


r^ACT\ r^A£^T\ r^AnT\ /^dT~\ 
C45JJ — C46JJ — C4 /JJ — C5zU 


1 1 A A ( A\ 
— IIU.U (4) 


/^OD f^Anxy /^^OD f^AC\T> 

Cjzd — C4 id — C46D — C4yD 


A A /"7\ 

0.9 (7) 


/^OT^ i^Anr\ i^Avr\ i^Actr^ 
CjzU — C4 lU — C46U — C4yU 


-1.5 (6) 


/"'/I^D f^AnXi f^AQTi f^AC\T^ 

C40d — C4 ID — C45D — C4yD 


1 "TA "7 \ 
— 1 /y. / (4) 


/^A^T\ r^AnT~\ r^AOT\ r^ActT~\ 
C46JJ — C4 / JJ — C4sJJ — C4yU 


1 11 1 ( A\ 

i 1 1 A (4J 


r^AHTi r^AOTi r^ACiTi /~^Cf\T3 

C4 ID — C48D — C4yD — CjUd 


A 

— U.o (o) 


r^AnT\ /~*AOr\ /^/IAt~\ /^cat~\ 
C4 / JJ — C4s JJ — C4yjJ — C J UJJ 


A A /0\ 

0.9 (8) 


C4oD — C4yD — CjUd — Cj Id 


A iC /0\ 

U.O (o) 


/^/10T~\ /^/1AT~\ /^CAT~\ /^dT~\ 

C4sJJ — C4yjJ — CjUJJ — Cj lU 


A A ^^\ 

-0.9 (7) 


r^ActiD r^zrtiD ^^z^T> /^od 
C4yD — CjUd — Cj Id — Cjzd 


A A /OA 

— u.y (O) 


/~^ACtT\ /^CAT~\ /^C1T~\ /^OT~\ 

C4yU — C5UU — C5 lU — C5zU 


1.5 (7) 


/^AQID /^AniD /^OD /^^1D 

C4sD — C4 ID — Cjzd — Cj Id 


-1.2 (7) 


/^/10T~\ /~^AnT\ /^OT~\ /^C1T~\ 

C4sJJ — C4 / JJ — C5zJJ — C5 iU 


2.1 (6) 


/"^/liCD r^Ami /~^dD /"^Cl D 
C40D — C4 /D — Cjzd — Cj Id 


1 TA A /'A\ 

1 /y.4 (4j 


r^A/^T\ f~*AnT\ /^dT~\ /^Cl T~\ 

C46JJ — C4 / JJ — C JZJJ — C J 1 JJ 


1 A /A\ 
—1 /0.4 (4J 


CjUd — Cj Id — Cjzd — C4 /d 


1.2 (7) 


/^CAT~\ ^^C^T\ /~*C^T\ f~*AnT\ 

CjUJJ — Cj 1 JJ — CjzJJ — C4 /JJ 


-2.1 (6) 


/"'I OD 1 AD r^ZAID r^zzD 

C 1 OD — (J 1 Ud — C j4d — C J JD 


oo.l (4) 


/^10T~\ ^1AT~\ /^C/1T~\ /^CCT~\ 

C 1 oU — U 1 UU — C54U — C5 5U 


c\A 1 ^z\ 

— y4. 1 \p) 


/^c/;d /^itd r^zziD /~viid 

C JOD (J 1 ZD C J JD (J 1 1 D 


-1.5 (9) 


/~^Z^r\ /^ITT^ /^CCT^ /^11T~\ 

C56JJ — U 1 ZU — C5 jU — U 1 1 U 


1 1 /1A\ 

-3.1 (10) 


/"^CiCD /^11D r^CCD /^C/ID 

CjOd — U IZD — Cj JD — Cj4d 


1 TO /I 

1 /o.4 (o) 


C56JJ — U 1 zJJ — C5 5JJ — C54U 


1 no o 
—1 /o.o (OJ 


/^lAD /^^/1D /^^^D 1 1 D 

UIUd — Cj4d — Cj JD — (Jl Id 


C O /"7\ 

5.8 (7) 


/^lAT^ /^C/ir^ /^CCT^ /^11T^ 

UlUU — Cj4U — Cj jU — Ul lU 


-1 /U.O (oj 
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1 A i A\ 

— loo. 4 (4) 


AD 1 D /~^C^D /"^COD 
C i yO CZ 1 D C J / D C J OD 


— loo.o (ij 
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an o /A\ 
O/.Q (4) 


1 D r^ZHT) /^COD /"^CAD 

Czlhs — Cj id — CjSd — CSyhs 


1 Tl Q f1\ 

— [ /3.0 (3) 


/^TIT^ i^Znr^ /^COT^ /^CAT^ 

Cz 1 U — C J / u — C J oU — C 5 y U 


1 in A t'A \ 
— [ /U.4 (4) 


/"'CTD /"'COD /^CAD r^^AID 

Cj id — Cjsd — Cjyrs — Co4d 


AO Q i'A \ 

yo.Q (4J 


/^ZnT\ /^COT~\ /^CAT~\ /^^AT~\ 

C5 /JJ — C5sJJ — CSyjJ — C64U 


1 1 O fC\ 

Uo.o [d) 


/^C^D /~*COT3 /^CAD /^/CAD 

CD /D — CDOD — Cjyo — CoUd 


-77.1 (4) 


/^C^T~\ r^COT\ /^CAT~\ /^iCAT~\ 

CD / JJ — CjsJJ — CjyjJ — C6UU 


— o3.1 (o) 


/^iC/ID /^CAD /^iCAD /^iCI D 
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U.J (OJ 


C64JJ — C jyjJ — C6UJJ — C6 LU 


1 1 /A\ 

1.2 (9) 
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1 /O.o (4) 


/~^ZOT\ /^CAT~\ /^/;AT~\ ^^^^T\ 
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-1 /o.y (o) 


C J y D — CoUd — Co 1 d — Cozd 


A A i"7\ 
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1 1 1 1 \ 

-3.1 (11) 


CoUd — CoiD — Cozd — CoiD 


0.3 (7) 


CoUJJ — C6 1 JJ — CozJJ — C6iU 


1 A /I 1 \ 

3.4(11) 


/^iCI D /^iCOD /^iC^D /^iCylD 
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-1.1 (7) 
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O A / 1 A\ 
— Z.U (lUJ 


/^/CAD /^CAD /^/;^D /^/;'3D 

CoUd — CSyhS — Co4d — Cojd 


1 A 

-1.4(6) 


/^/CAT~\ /^CAT~\ r^/^AT\ r^/^TT\ 

C6UU — CSyU — C64U — C63U 
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U.Z (o) 


/^COD /^CAD /^/i/1D /^/;QD 

Cjsd — Cjyri — Cd4d — Cojd 


1 Z I' A\ 
— 1 / /.J (4J 


/^coT^ r^cAT^ r^/^Ar\ /^/;tt~\ 
C5sU — C5yU — C64U — C63U 


1 1d n { A\ 
—ily.l (4) 


/^iCID /^iCiD /^iC/1D /^CAD 

Cozd — Cojd — Co4d — Cjyo 


1.7 (7) 


/^<C1T~\ r^/^ITX r^^ZAT\ /^CAT~\ 

C6zJJ — C6iJJ — C64JJ — CSyU 


0.3 (9) 


/^TCD /^i/iD /^/;/;d /^/;'7d 
CZJD — U14d — CODD — Co ID 


—1 ll.o (3) 
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1 11. 1 (3) 


r^/^QT} /^i/;d /^/^td /^icd 
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-1.6 (6) 
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1 TA i' A \ 

—179.6 (4) 


C68U — U 1 6U — C6 lu — C66D 


1 nr\ A //I \ 

170.9 (4) 


0 1 4B— C66B— C67B— 0 1 5B 


150.2 (4) 


0 1 4D— C66D— CeTD— 0 1 5D 


-155.8(5) 


0 1 4B— C66B— C67B— 0 1 6B 


-31.8(5) 


0 14D— C66D— C67D— U 1 6D 


28.9 (6) 


C26B— C28B— C69B— C70B 


-168.7 (3) 


CID— C28D— C69D— C70D 


-167.6(3) 


CIB— C28B— C69B— C70B 


64.8 (4) 


C26D— C28D— C69D— C70D 


70.5 (4) 


C28B— C69B— C70B— C71B 


172.6 (4) 


C28D— C69D— C70D— C7 ID 


178.8 (3) 
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/^/;nD /^TATD /^TITD /^T/;D 


M\A 1 ^ A\ 
1U4.1 (4) 
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-C71D- 


-C72D 


-yu.z [j) 


Coyts — C /Urs — C / Irs — C /zo 


— /o.o {j) 
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QA 1 /'CA 

o4. 1 [j) 


/^^iCD /^TID /^TID /^T5D 

L. / OD — L. / 1 D — L. / zo — C / its 


0.6 (7) 




C76D— C71D— C72D— C73D 


-1.6 (8) 
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1 no c 
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C70D— C71D— C72D— C73D 
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i /Z.iS (0) 


CI 1 B— C72B— C73B— C74B 
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C71D— C72D- 


-C73D- 


-C74D 


2.0 (10) 


C72B— C73B— C74B— C75B 


-0.5 (9) 




C72D— C73D— C74D— C75D 


-1.0(13) 


C73B— C74B— C75B— C76B 


-0.5 (8) 




C73D— C74D— C75D— C76D 


-0.5 (13) 


C72B— C71B— C76B— C75B 


-1.6(6) 




C74D— C75D— C76D— C7 ID 


0.9 (10) 


C70B— C7 1 B— C76B— C75B 


177.4 (4) 




C72D— C71D- 


-C76D- 


-C75D 


0.2 (8) 


C74B— C75B— C76B— C7 IB 






C70D— C71D- 


-C76D— C75D 


— 1 lA 1 
I /^.J {J } 


Hydrogen-bond geometry (A, °) 














D—n-A 






D—a n-A 




D-A 


D—R-A 


C14B— H14B" 


•016A' 




1.00 


2.59 




3.440 (4) 


142 


C30B— H30C" 


•Oil A' 




0.99 


2.49 




3.464 (6) 


169 


C30C— H30F" 


•08D" 




0.99 


2.55 




3.259 (4) 


128 


C30D— H30G- 


••08d" 




0.99 


2.56 




3.270 (5) 


129 


C44A— H44B■ 


■OlOB'" 




0.98 


2.54 




3.292 (5) 


133 


C56C— H56H- 






0.98 


2.55 




3.375 (9) 


141 


C56D— H56K- 


••015A" 




0.98 


2.37 




3.251 (8) 


149 


C62C— H62C- 


•07C™ 




0.95 


2.46 




3.313 (6) 


149 


C62D— H62D- 


••07D"' 




0.95 


2.59 




3.421 (7) 


146 


C63A— H63A- 


••03B"" 




0.95 


2.37 




3.267 (7) 


156 


Symmetry codes: (i) x, y+\,z; (ii) -xH 


-1, v-1/2, -z+ 


2;(iii)- 


-xfl,y+l/2,-z+2; (iv)- 


-x+2,3;-l/2,-zfl;(v) 


-x+2, 3^1/2,-2+2; (vi) 



—x+2,y^\l2, -z+2; (vii) x+\,y, z; (viii) x-l,>'-l, z. 
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